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oo Crankcase sand-cast in 


aluminium alloy for a 450 b.h.p. 

diesel engine suitable for railcar 
applications. By courtesy 

of Messrs. Davey, Parman & Co. Ltd. 


You get more than a casting from 


A plan is the link between past experience and future efficiency. 
Birmal can be called upon at the planning stage, and will pro- 
vide the lessons and benefits of fifty-three years of casting 
experience. 

Birmal service includes advice on the selection of materials and 


casting processes, a wide choice of specifications and foundry 
workshop co-operation. 





Birmal supply aluminium and magnesium castings by the sand, gravity 
die and pressure die processes. 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 
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Someone once said ; 
‘* Money is like time — 
use it or lose it! ”’ 
That goes for us piece-workers too. 
Give us the chance to earn more 
by producing more, and we pay 


dividends. 
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Companies investing in a realistic plant 
replacement policy find their reward in 
higher consistent output, keen and contented 
workpeople, and bigger profits. 


When the machines in question are boring 
mills as popular as the Webster & Bennett, 
they are prepared to order well in advance. 
This is one of the reasons why we can seldom 
offer machines for early delivery. 


Ought you to see about a replacement order 
now ? 


WH FH 


N 


N 


Vs 


NW VK 


‘ i. 


WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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Oiling the wheels of industry— 
PUBLIC WORKS CONTRACTORS 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained from Shell ~Mex and B.P. Ltd, 
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The perfect approach 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all too! distributors 
UH 24 
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Our SMALLEST miller 
still a BIG machine 





Nothing small about our Model ‘O’ range of horizontal 
milling machines. However hard the going, short of 
obvious overloading, they can take it. That’s because 
they are solidly, generously, heavily* built for a lifetime 
of honest service with the absolute minimum of 
maintenance. 


20 different variations on an extremely rigid central 
theme; hand or automatic feeds; large range of spindle 
speeds right down to 150r.p.m. 

Angular contact ball-bearing spindle and ball-bearing 
arbor bracket allow spindle speeds up 

to 4000 r.p.m. 


*Weight of model illustrated 9 cwt. (1008 Ibs.). 
Tables sizes 184" < 5”, 174” < 5” and 12” 44” 


Write for fully illustrated leaflet 


ADCOCK & SHIPLEY LTD 
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SCREW 
FIXINGS 

Use the famous 
RAWLPLUG for 
neat, firm 
fixings in brick, 
stone, etc. All 
sizes for up to {” 
diameter Coach 
Screws. 
Rawlplugs are 
waterproofed and 
unaffected bu 
climatic 
conditions. 


BOLT 
FIXINGS 


For bolting 

down machines, 
light or heavy, 
use RAWLBOLTS. 
a dry firing that 
grips by 
erpansion. No 
cold chiselling, 
no waiting for 
cement to harden. 
Sizes up to 1” 
bolt diameter. 


CAVITY FIXINGS The amazing RAWLNUT, screwed up from the 
front, forms its own rivet head behind the material—airtight, watertight, 
vibration-proof, squeak-proof! For all thin or hollow materials. 
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Fixing methods that served well enough in by- 
gone days fall far short of modern standards of 
efficiency, when an average machine can be safely 
bolted down and in operation within an hour or 
so of arrival! 


Rawlplug Fixing Devices always save time and 
therefore money, for it is a simple fact that on 
every screw and bolt fixing job, in solid or cavity 
materials, you’ll make strong, absolutely safe 
fixings in far less time than by any other method. 


You can easily prove this for yourself. The first 
step is to write for full details of the 21 different 
types of Rawlplug Fixing Devices. Write us now 
—and if after studying our literature, you have 
any difficulties about a particular problem, our 
Technical Service specialists will be delighted 
to advise you without obligation. 


FIXING DEVICES 


THE RAWLPLUG COMPANY LTD 
CROMWELL ROAD, LONDON, S.W.7 




















The Institution of Production Engineers Journal 


why pick on us? 


Lines Brothers hailed us ab ure 
die cast their Tri-ang ican to press ‘ 
“Swordfish”. By ae outboard moto 

design, WE were able to d 
aluminium alloy castings 
and strength. Time, Po 
saved—as they jny,: 
We're rea 
or zinc base alloy 
size OF Quantity . , 


» Combining lightnes® 


ably are when you 
dy to Produce aluminiv™ 
“astings in almost any 


. €Xcept, if you please: very 


the whole in one 


BRITISH DIE CASTING AND ENGINEERING CO. LTD. 


EDWARD ROAD : NEW BARNET - HERTS - TEL: BARNET 9211 
ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS 
NORTHUMBERLAND - NORTH SHIELDS 2100 











WM JESSOP & SONS LTD Tauren J J SAVILLE & CO LTD 


BRIGHTSIDE WORKS SHEFFIELD TRIUMPH WORKS SHEFFIELD 


ALL ENQUIRIES TO: SMALL TOOL WORKS PORTLAND ST SHEFFIELD 6 - TELE 20224 
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Minor Cylinders—}” to 24” dia. 
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' 
Standard Cylinders—-2” to 8” dia. 
Heavy Duty Cylinders —2” to 12” dia. 


Control Valves and Accessories 


6 ; . for all pneumatic applications 


Catalogue on application to: 


MARTONAIR LTD - PARKSHOT : RICHMOND - SURREY 


Also in Australia, Belgium, Canada, Denmark, Finland, Germany, Holland, Iceland, New Zealand, 


Norway, South Africa, Spain, Sweden, U.S.A. A.D.43, 
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HOW MANY HOLES? 


DOUBLE MUSHET 


Hai GR-SPBEeED se Sh 


TWIST DRILLS 


We do not know the number of holes made every 
day throughout the world by fast-cutting “Double 
Mushet”’ drills, but we do know that all of these 
drills are of consistant top quality. Manufacture 
throughout within the same organisation makes 
possible rigid production control and inspection, 
from the melting of the steel to the despatch of the 
finished product. 


POCKET DRILL SETS 


Four sets of drills are available packed in 
attractive metal containers of cigarette case 
size. No more lost drills for the Practical 
Engineer and Handyman. 

Please write for descriptive folder. 


Wu 








SAMUEL OSBORN & CO, LIMITED. 


CLYDE STEEL WORKS, SHEFFIELD 
FINE STEELMAKERS - STEELFOUNDERS - ENGINEERS’ TOOLMAKERS 


. 
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PRODUCTION HARDENING FURNACES 


Designed for the continuous hardening of relatively small components, the Birlec shaker 
hearth furnace ensures uniformity and reproducibility of results, neither of which can 
be guaranteed by batch methods. Thermal efficiency is high since the hearth plate 
unlike a continuous conveyor, remains permanently within the heated zone 
The unit produces clean work of the highest quality and ensures complete 
freedom from decarburisation and distortion. If required, fully automatic quenching 
and work handling gear can be provided, rendering the unit completely automatic 
More than 100 Birlec shaker hearth furnaces are now engaged throughout 
the world in the production hardening of spring clips, screws, pins, bolts 
bearing rings and similar components. 


BIRLEC LIMITED 





43) 
An A.E.1. Company 
M 
ERDINGTON BIRMINGHAM 24 2: 





; 50 
SM/B 3018H 
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EIGHT SPINDLE 


MAKERS 
B.S.A. TOOLS LTD : BIRMINGHA 
ENGLAND : 


SOLE AGENTS GT BRITAIN BURTON GRIFFITHS & CO. 


LTD 


KITTS GREEN 
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BIRMINGHAM STECHFORD 3071 





Industry’s 
biggest names 
use SNOW 
precision 
grinders 
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PAT PEND. 
THROW -AWAY 
TOOL HOLDER 


Simple 

* Sturdy 

* * Compact 
* + * Efficient 


* * * * Exclusive 
spring lifted three-step 


chipbreaker 
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the Beauty of Gravity 


The beauty of it is its economy, in fact, 

Newcon Roller Conveyors are the cheapest, 
simplest and most adaptable form of 
inter-departmental transport. Continuous 
movement of materials can be arranged which is 




















capable of fine speed control, according to 
the incline of any section. 
An installation can be extended or modified 
with the utmost ease, and all components can be 1 
NV supplied from stock to meet individual 
requirements. Newcon Roller Conveyors are in 
\ standard 10 ft. sections, with curves, switch 
vay sections, turntables and stands also available in a 
yrange of weights and sizes. 


NEWCON 


roller 
conveyors 





Company 
Please send literature and full details (Please tick those req.) 
ROLLER CONVEYORS IDLERS DRUMS (_ 


NAME 
FIRM 
ADDRESS___ 









































NEW CONVEYOR CO LID “ 


HEAD OFFICE SMETHWICK BIRMINGHAM 40 ALSO AT LONDON MANCHESTER GLASGOW 


P2869 
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High output from low power 


Holman 2-stage air-compression 
cuts wear and tear — running costs 
Here’s efficiency for you! By using the most practical 


method of air compression — two-staging — the maxi- 
mum volume of air is compressed for a given power. 





Here’s economy, too. For you'll not have trouble 
with this air compressor. Long life is built-in; running 
cost is cut to rock bottom. And it’s running cost that 
is the real cost of an air compressor. 


Get a Holman and you’ve got the toughest, most 
efficient money-saving air compressor you'll find. 






PNEUMATIC EQUIPMENT 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND 

The Holman Organisation is world-wide. It includes the Climax Rock Drill & Engineering Works Ltd., 

and has agents, branches and technical representatives throughout the United Kingdom and in 84 other countries. 

Telephone ; Camborne 2275 (10 lines). Telegrams; Airdrill, Telex, Camborne. London Office : 44 Brook Street, W.1. Telephone ; Hyde Park 9444 HJ17 
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FIRST IN THE FIELD—AND STILL IN THE LEAD 


seeing is Believing! 


Of course, we've always known that our D.C. Motor Generators are simplicity itself when it comes to control 


and adjustment, and the above picture surely proves our point (without any disrespect to the fair sex). 
Ease of control is only one of the many outstanding features of these versatile and compact power units, 
the arc characteristics of which are designed to provide the operator with 


just the right type of arc to suit the job. ; 
The above or Se CHEMICAL AND PETROLEUM 
1e above photograph shows a Lincoln SAE.300 Motor Generator in ENGINEERING EXHIBITION 


action at the A.E.R.E., Harwell, Berkshire, supplying current to the furnace 18th-28th June, 1958 
which melts samples of plutonium alloys: just one of the many applications See the full range of Lincoln 


so suitable for Lincoln welding units in the development of Nuclear Power. Electric Welding Equipment at 
Stand No. 2A (Ground Floor) 


For full details of the compiete Lincoln range of D.C. motor generators Grand Hall, Olympia. 


—from the SA.150 ampere workshop ‘Junior’ to the SAE.900 ampere 
for Fully Automatic Submerged Arc Welding, please write to:— 


LINCOLN ELECTRIC CO LTD 
N CITY (ERT WELWYN GARDEN 920 (5 lines) 4581 (5 lines) 
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A GEARLESS GEARBOX 
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Get down to the brass tacks of 


COMPUTERS 


Ordering a computer is relatively easy. Choosing the right one, understanding ‘ 
its use, harnessing it to specific problems, is quite another matter. It is a long process. 
It needs much probing into the fundamental organisation of your business. Only 
people who are both computer men and business experts can help you. These are 
at your service at the Hollerith Computer Centre. 


At 36 Hertford Street the Hollerith Computer Centre provides a 
convenient forum, round a working computer, for the exchange of ideas and results. 
There are several ways of making use of the Centre. Here are two examples: 





Higher Management Courses— which provide a concise appreciation of 
computers in business, with maximum emphasis on case studies of computer usage. 
These courses last 4 days. 


Study Teams from individual organisations come to discuss their own specific 
problems with our computer experts — production control, for example. These 
courses last from I to § days. 


If you want to see how a computer could solve your particular problem, come 
and make use of us, come and pick our brains. 








COMPUTER CENTRE 


36 HERTFORD STREET, W.1 GRO 1765 


The British Tabulating Machine Co. Ltd. Head Office: 17 Park Lane, W.1 
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Ghost 


gets to work 





















Max Am gets down to it 


You don’t see him. You can hardly hear him. But Max Am 
(the fluid-power ghost) is working all the time, controlling your 
equipment efficiently and exactly —and doing a whole host of 
jobs that would cost a lot to do by any other means. 

For Max Am’s no olde-tyme cloak-and-dagger ghost; he’s as 
up-to-date as automation — in fact he is automation. He’s the 
solution to all problems of automatic production and repetition 
work, special batch production problems and even particular 
applications of one-off work. 

You'll find him at work in the most forward-looking firms — 
those who know that Maxam Valves, Cylinders and Airline 
Equipment are the neatest and best that money can buy— 

and wonderfully economical. 

















Valves, Cylinders and Airline Equipment 








THE CLIMAX ROCK DRILL AND 
ENGINEERING WORKS LIMITED 


Carn Brea, Redruth, Cornwall 
Telephone Camborne 2261 


4 Broad Street Place, London E.C.2 
Telephone London Wall S111 








One of the companies of the world- 
wide Holman Organisation, which has 








Write for full details 





agents, branches and technical repre- 


This 4-inch bore, double-acting cylinder with cushioning sentatives throughout the U.K, and in 
and direct mounting is one of the wide range of Maxam 84 other countries, 

equipment. We believe it to be the most comprehensive range 
made in Britain — it covers not only the pneumatic but the 
full low-pressure hydraulic field. 
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The Caliper is normally supplied as a 
‘GO’ and “NOT GO’ combination 
gauge so that both tests can be applied 
in one action, but is also available 
as ‘GO’ only or ‘NOT GO’ only. 






























A precision co-ordinate frame 
boring machine for ensuring 
parallelism and centre distance of 
anvil mountings. 


& Adjusting screws, pro- 
“Hl, tected by cover plates 
allow for a wide range 
of work diameters and 
tolerances. The gauge, 
after long usage, can 
also be re-adjusted 
many times to size 
so that the necessity 
for regrinding is 
eliminated. 








The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your 
hands. In addition to the features displayed above, it incorporates many 
other advantages, all of which contribute to fine accuracy, versatility, 
long life and ease of handling. The anvils are set so that they do not 
roll —all shearing action is eliminated —the caliper is suitable for 
either left- or right-hand threads — and it is ideal for gauging Acme 
forms and shouldered work. Model 52 is available in a full range of 
B.A., American, Unified, Whitworth and Metric forms of thread. 
Horstmann also make screw or plain Plug and Ring type gauges. All 
these precision instruments are guaranteed for accuracy, hardness and 
finish to the requirements laid down by the National Physical 
Laboratory. 
May we send you descriptive leaflets ? 


PLUG, RING & CALIPER GAUGES 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS - BATH - ENGLAND Tel.: 7241 
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i! ORDERING PROGRESSING DESPATCH 


Over 23,000 sizes available — and this figure does not 


production. The B.A.C. range is un-matched for scope or availability, 
pointing to one clear conclusion — the best bush maker 
gives the best bush service. 





BRITISH AERO COMPONENTS LTD. 
MONTAGUE ROAD, WARWICK TELEPHONE WARWICK 320. 


The Bush with 9 Lives 


| include all the Continental and American standards in regular 





Cogent 
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FAST 
VERSATILE 
ECONOMICAL 


SENTINEL UNIT MACHINES 
incorporating the Renault- 
France system electro- 
mechanical heads. 

Built for—Drilling, Boring, 
Facing and Chamfering. 8 
different types of Manifolds 
(see inset). Two manifolds are 
loaded, pneumatically located 
and clamped. 

Press a button to start—and 
in less than 30 seconds the 
machining cycle is completed! 





AN EXAMPLE OF 
FLEXIBILITY 


This Unit Machine comprises a 


3 ft. Dry Base, and an EMH 
10 with Boring, Facing and 
Chamfering Tools. 


3 way Centre Base. 
< 4 ft. Dry Base, and an EMH 
oP Pas 10 with Boring, Facing and 
uf | Chamfering Tools. 


{ 
brine 
Pag 
wie a Bridge Column, and an EMH 
20 with a 12 multi-spindle 
head. 


' ~~ 
a 


Sentinel Unit Machines are built up from standard bases (with enclosed switchgear) and rotary 
tables, all of which have machined mating faces for assembly into varied combinations of units : 


SENTINEL (SHREWSBURY) LTD SHREWSBURY ENGLAN 


Telephone: SHREWSBURY 201! Telegrams: “SENTNOLL SHREWSBURY” London Office: 15 CONDUIT STREET LONDON wW.i Telephone: MAYFAIR 2675 
P4108 
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Component size: 

3” dia. x 2:" 
Material: hard stee/ 
Wheel: Sixty grit al. oxide 


Stock removal: 

0.004" to 0.005" 
Grinding Time: 

75 seconds 


Surface finish: 
0.4 micro-inch €.L.A. 








ek tie 
Mass produced for— 


® Lowest cost 

| dtlefel-Yo me |-¥ey-Yalele] ey] 1% 
® Smooth rolling 

@ Easy swiveling 

@ Delivery ex-stock 

| CM eliinae Kael k 


RACK 


HEAVY-DUTY 
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395/s 


(swivel type) 


CAPACITY— 
650 lbs. 
per wheel 


CASTORS 


Rack truck castors — rigid or swivel — are 
built to withstand the rugged punishment of 
today's production requirements. Featuring 
heavy pressed steel horn, heavy duty cast 
wheel, hardened steel ball bearings, heavy 
king pin and large diameter steel axle — 
these castors are of highest quality — mass 
produced for lowest cost. 


25/- 


a (rigid type) 
A a 


Distributorships available 


NGINEERING (jue, 


408A MONTROSE AVE. 


SLOUGH TRADING ESTATE, SLOUGH, BUCKS. 


Fabricating and Assembly Plants: Slough, Eng., Connelisville, Pa., and Gardena, Calif., U.S.A., Farnham, Quebec, Canada 
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High Quality 


| Domestic Appliances 
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‘DIMPLEX’ Radiator 
Made on 600 ton BRITISH CLEARING Press 


This British Clearing Press installed in the second of two new 








factories built for Messrs. DIMPLEX LTD., at Southampton is 
helping their major development plan in fulfilling the large 


demand for ‘ Dimplex’ products. 


SOLE AGENTS 


R 6) Cc ef EL for further particulars write or telephone TOOAY 
: Sew WES Ce SS anes WELSH HARP, EDGWARE RD., LONDON, N.W.2. 

TEL: GLADSTONE 0033 
ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 28622 
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B.C, DIMPLEX 
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SQUARE D 


FOOT SWITCHES 


CLASS 9OO2 seavy oury onm-ticuHt switcues 




















































































































CLASS 9002 TYPE AW + 600 VOLTS MAX. AC/DC Circuit Flexibility — 
TYPE 1 Switches are available in combinations up to a total of two 
Description & Special normally open and two normally closed poles. Double 
Resmanpe AW-1) AW-2} AW-3) AW-4 aw-s |aw-6 AW-7) AWS aw-9[aw-1 AW-t1AW-12) throw construction is particularly useful in providing 
10! a1} a10] TWO |oclowe! TWO | orl aio non-repeat features in press control. Contact operation 
Contact spot. |SasiSsioolo © STAGE |o ojo 0) STAGE eis | iS snap action and trip point is adjustable with respect to 
s see oe 
foot pedal position. 
Arrangement | D.P.D.T ain ase ort oe holon 8 
Two-Stage Arrangements 
Mechanical Latch Two Stage Contact «| #/)«!] « Type AW two-stage foot switches are particularly useful 
Arrangement in resistance welding applications. A distinct ‘‘feel”’ exists 
Two-stage Pedal Position *| * «| « between the first and second stages. 
Two-stage with Mech. | (| Hai | Full : Mechanical Latches" ba 
Lasch an ist stage Dowa/ Cows Models available to provide maintained contact in both 
Two-stage with Mech. | 0,0) gio] gue , single stage and either stage of two-stage models. Latching 
Latch in 2nd stage adhd Poich mechanism easily controlled by an auxiliary pedal. 
°,° 
ae” Ss s| os) os __|*|*| Ratchet Types 
T Where needed for switching purposes, the ratchet type 
Wich Pedal Guard * * pe he 7S Le * | keeps the contacts maintained until the pedal is depressed 
a second time. 
Without Pedal Guard * - * > " . 
Contact the nearest Square D field of fice 


FIELD OFFICES—LONDON - BIRMINGHAM - MANCHESTER AND GLASGOW 


SQUARE 7) LIMITED 





100 ALDERSGATE STREET - LONDON : E.C.I + Telephone: METropolitan 8646 
9) $027 
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The new cost-cutting factor in tool production 


Press tools of various types, as well as drill jigs, foundry patterns 
and vacuum forming moulds can be quickly, accurately 

and simply produced from “Epikote” Resins—instead of metals. 
Accuracy is ensured by their very low shrinkage on cure. 

Casting is simpte, and is carried out at low temperatures ; 
subsequent machining and finishing are seldom necessary. 


Think of the savings in time and cost! 


Other advantages are weight savings up to 80 per cent, 
excellent corrosion and chemical resistance, and easy repair. 


Ask for details of these important developments. 


EPI KOTE | EPOXY RESINS 


SHELL CHEMICAL COMPANY LIMITED. In association with Petrochemicals Limited and Stvrene Products Limited. 

Divisional Offices: LONDON: Norman House, Strand, W.C.2. Tel: Temple Bar 4455. pinMINGHAM: 14-20, Corporation Street, 2. Tel; Midland 6954-8 
MANCHESTER: 144-6, Deansgate. Tel : Deansgate 6451. GuAsGow : 124, St. Vincent St... C.2. Tel : Glasgow Central 9561. betrast : 35-37 Boyne Square. 
Tel: Belfast 26094, puBLIN : 53, Middle Abbey Street. Tel : Dublin 45775 


“EPIKOTE" is a Registered Trade Mark 
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CEJ PRODUCTS 
Ground Thread Taps 
Chaser Dies 

Screw Plug Gauges 
Screw Ring Gauges 


Circular Chasers and 
Holders 


Round Dies 
Thread Milling Hobs 
Thread Rolling Dies 


Plain Plug Gauges 





THREADING 


Mikrokators 

Micro Snap Gauges 

Surface Finish 
Indicators 

Micrometers 

Bore Gauges 


Deltameters (Auto- 
matic Sizers) 


Drill Chucks 
Gauge Blocks 


Dynamometers 


TET 


TOOLS 
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Extensometers 


Plain and Screw Snap 
Gauges 


Gronkvist Drill 
Chucks 


Dial Gauges 
Plain Ring Gauges 
Tapping Attachments 


Multiple Interference 
Microscopes 


Vernier Height 
Gauges 


A.D. AND A.P.l. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: 
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craftsmanship counts... 


Unlike man, the life of machinery can be renewed. Sogenique 


bee Sie Sar a DM A ne 


(Service) Ltd. comprises a staff of highly skilled craftsmen for the 


servicing and rebuilding of Societé Genevoise machines. 


The illustration shows Mr. V. Dunbabin scraping a jig boring mack- 
ine bedway that supports the worktable, an operation requiring great 
skill to enable extremely fine limits to be guaranteed for all settings 
of the worktable. This skill is to be found in all the craftsmen who 
contribute to the service rendered by Sogenique (Service) Ltd.—a 
service which covers the installation and maintenance of jig boring 
and milling machines manufactured by Societe Genevoise, as well 


as the training of personnel in their operation. 
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Sogenique (Service) Ltd. 


NEWPORT PAGNELL BUCKS _ TRLEPHONE NEWPORT PAGNELL 246 
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FROM BRITISH OXYGEN-- FOR BRITISH INDUSTRY 











NOW 
YOU CAN CUT 
ALUMINIUM 





at 200 inches 


a minute! 


3 a 





The new Tungsten Arc Process, 

shielded by an inert gas mixed with hydrogen, 
makes possible cutting speeds of up to 

200 inches a minute! It deals speedily 

and accurately with aluminium 

and aluminium alloys to 1” thickness; 

gives cuts which are clean and need very little, 
if any, finishing. Use it for hand cutting 

in all positions: machine profiling; 

bevelling; stack cutting; and plate edge 
preparation. You’l] find ita real investment 
in production efficiency. 


Write for fully illustrated literature 











British Oxygen Gases Ltd., Industrial Division, 
BRiItTIsEe ox YGEN | Spencer House, 27 St. James’s Place, London, S.W.1. 
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These excellent 
machines depend to a great extent, 
for their superior performance, on the 
design of the barrel mounting and the 
roller carriage on the radial arm. 
The radial arm mounting, evolved by Wadkin Ltd. 
has straight Nitralloy tracks running in 16 special F.B.C. 
ball-bearing rollers mounted in the roller carriage. This in turn 
is bolted to the top of the rotating barrel, which is a heavily-ribbed 
casting. As shown in this section of the type H.Y.R., the barrel is 
carried at the top in a Timken tapered-roller bearing of light 
cross-section: this is 16}-ins. bore. This bearing is heavily 
pre-loaded by a 4-ins. bore heavy-duty Timken bearing 
at the bottom end, thereby giving a ‘rigid’ mounting 
but with the necessary rotational freedom. 


Regd. 
Trade Mark 


tapered-roller bearings 


MADE IN ENGLAND BY 
BRITISH TIMKEN LTD. 


DUSTON, NORTHAMPTON (HEAD OFFICE); DAVENTRY 
AND BIRMINGHAM 


Telephone: Northampton 4921-8 & 3452-3 
Telex No. 31-620 Telegrams: Britimken Northampton Telex 
Subsidiary Companies: 
Fischer Bearings Company Ltd., Wolverhampton 
Timken-Fischer Stockists Ltd., 
Birmingham 
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* ..... auxiliary 
jeed change 
in apron 


ON 26" and 30” SWING LATHES: 
Rotation of finger knob on 
end of apron gives 4 changes 
to normal feed rate from 


operators position 
Ratios: 14-1, 1-1, 3-4 & 1-2 
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Aluminium Wire 
for Light Engineering 


Aluminium and aluminium alloys in wire form are available in 
various degrees of strength, hardness and ductility; but whatever 
the specification, all are light in weight, low in first cost and 
attractive in appearance. No wonder they are used for such a 
variety of purposes—small machined parts such as electric meter 
and clock components, tyre pressure gauges, Camera 


accessories and nuts and bolts, for example. 








ALUMINIUM WIRE & GABLE CO. 


Britain’s Largest Manufacturers of Aluminium Wire and Conductors 
Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 


And at 13 COLMORE ROW, BIRMINGHAM 3. Telephone: Central 2407 
















Sales Office: 30 CHARLES II STREET, ST. JAMES’S SQUARB, LONDON, S.W.1. Telephone: TRAfalgar €441 
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ANOTHER WORKS 


STANDARDISING Sandal rection Co. Ln 


are now using nine WM 70 
Junior Lathes, and state — 


“Our factory was first equipped 
Wy Gas rr with four of your machines on 
17th December, 1954, and owing to 
the low maintenance cost we 


decided to procure further machines 
which were delivered to this factory 
as follows :- one on 12th July, 1955, 


SANDALL PRECISION CO. LTD and four on 21st October, 1955, since 


which time they have given complete 


BLETCH aad satisfaction.” 


WAKEFIELD ROAD 


WOODHOUSE & MITCHELL } *s'stocc" SSS 


GRAMS:=“WOODHOUSE BRIGHOUSE’ 


WM.2S 
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What 
d'youw 


ABOUT STEEL 


“Mr. Mac” knows a lot . . . he and the expert staff 
at Macready’s are available to help with any steel 
problems you may have. Stocks exceed 5,000 tons held 
in a modern store for quick despatch and our own 
lorries deliver over a wide area of the country. 

“Mr. Mac” is at your service and your enquiries 
(and your orders) will be welcomed. 


MAGREADY’S METAL GO. LTD., 


USASPEAD CORNER, PENTONVILLE ROAD, LONDON, N.I. 
Te‘ephone: TERminus 7060 (20 lines) Telegrams: Usaspead, London, Telex Telex No. 22788 











This is an example of All- 
Welded Machine Bed Plates 
manufactured by this Com- 
pany. The photograph shows 
how well the complications 
of modern machine practice 
can be overcome by this 
modern method resulting in 
great economies. 


We can profile cut any shape in mild steel 
from }” to 6” in thickness. Our products 
are clean cut and necessitate the minimum 
of machining and finishing. They make for 
large economies in reducing the number of 
operations. Send your enquiries to:- 


Bolton Railway Wagon & Ironworks Co. Ltd. 


T 2 e 
i A BOLTON, Lancashire. ~eamaiedl 
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ducting storage tanks ... mild steel fabrications etc. 
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The New 


Industrial Pattern 


by 
A. J. Nicholas, 


O.B.E., M.I E.E., Assoc.M.C.T. 


Mr. Nicholas is Managing Director of South Wales 
Switchgear Limited, and the Immediate Past 
President of the Industrial Association of Wales and 


Monmouthshire. 


The comments published here are extracted from 
an address given to the 
Cardiff Section of The 
Institution of Production 
Engineers on 24th January, 


1958. 





of South Wales 


4 me consider the industrial pattern of South Wales 
it is necessary to have a little knowledge of the 
historical background of industry. The mechanical, 
electrical, chemical and commodity industries created 
in the London, Midland, Manchester and Northern 
areas of Britain started from small beginnings. The 
textile industry of Lancashire gave rise to the manu- 
facture of machinery for the mills and _ this 
engineering activity extended outside the textile field 
and formed the large mechanical engineering 
organisation of Manchester and district; in the 
Midlands, known as the hardware shop of Britain, 
mechanical engineering, too, became a flourishing 
industry; the manufacture of electrical plant is funda- 
mentally mechanical and it was natural that electrical 
engineering should find roots in the London, Midland 
and Northern areas, to develop into the large con- 
cerns there today. 

It is easy, now, to say that Wales, too, should have 
developed manufacturing industries, but the basic 
industries of coal and steel were those on which Wales 
relied. Capital plant machinery was not used to any 
considerable extent and by the time that 
mechanisation had been developed, engineering had 
already been established in large industrial areas of 
Britain. Thus the basic industries of Wales were 
equipped with machinery manufactured in England, 
and engineering was not developed in Wales along- 
side the industries it should have served. 

These basic industries were the first to be affected 
by two major economic depressions between the 
World Wars and Wales suffered acutely; in the valley 
towns, just before the last War (1936 - 1937), un- 
employment amongst adult male labour was 40° to 
50%. 
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There was, however, one break in the pattern of 
Welsh industry of the pre-war period; the growth 
of Hitler’s power and the resulting purges in Germany 
and in other countries caused refugees to find homes 
and livelihood in Britain. Trading estates were 
developed and a number of refugee industries were 
established at Treforest and in the Welsh valleys. 


war-time changes 

The War, of course, changed events. There was no 
longer adequate labour in the industrial areas across 
the border to deal with a mechanised war and, 
coupled with the need for dispersal of industry as a 
protection against enemy attack, large factories were 
established in the Welsh valleys. For the first time in 
history, Wales became a manufacturing unit as well 
as a coal and steel supplier. This production of war 
materials converted the Welsh youth to factory 
practice and the seeds were sown for what was to 
happen in the post-war years. 

In the past, succeeding Governments had done 
little to change the pattern of Welsh industry; now 
the Government was concerned with what would 
happen when the War ended. A number of factories 
were erected throughout those zones where unemploy- 
ment was likely tobe in post-war years. These 
factories were allocated to industries engaged in war 
work but, equally important, they had a post-war 
programme which would enable them to carry on 
when the War ended. This was a beginning, but a 
much more ambitious solution to Wales’ industrial 
development had to be found. 


post-war development 

The post-war period had two factors of advantage; 
a seller's market existed both at home and abroad, 
and there was direction of industry by the Govern- 
ment for British firms wishing to expand. New 
factories were located in development areas of which 
South Wales was one of the most prominent. The 
pattern of Welsh industry, however, was largely 
determined by the class of labour available; war-time 
experience had been in work of a_ repetitive 
character, for which labour could quickly be adapted 
for production without long terms of technical 
training or long apprenticeships. 

The four great sections of industry are: the basic 
industries, represented *in Wales by coal and steel; 
the large process plant industries, such as the 
chemical, oil and textile; the mass production 
industries of commodity products, which include the 
everyday requirements associated with our standard 
of living, such as electrical appliances, hardware, 
plastics, etc.; and capital plant manufacture. Wales 
is well represented in the first three classes and indeed 
stands at as high a level in these as any other part 
of Britain, but whilst these three classes of industry 
employ large numbers of unskilled and semi-skilled 
operatives, they need only a few skilled or technically- 
trained men for maintenance, research and manage- 
ment. 

The fourth industry requires the skill of techno- 
logist and craftsman in design and production. There 
is employed in it a large labour force involved in 
engineering, drawing office work, administration and 
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testing, and the industry can absorb better class 
labour as it becomes available from grammar schools, 
technical colleges and other educational organisations. 

Wales, then, needs a better balance of its industries 
— the development of capital plant manufacture — 
for it should not be necessary for a young man 
wishing to take up a professional career to leave 
his “ native heath”. Further, we are living in an age 
when the plant and tool equipment in a factory play 
a greater part in efficiency than the manual labour, 
and this tendency is growing. The days have gone 
when the craftsman on the shop floor produced the 
commodity article. Automation and mechanisation 
have changed this. Our competitive power in export 
markets and our ability to raise the standard of living 
at home depend upon the efficiency of capital plant 
in all its wide diversity. 


the present position 

In the first inrush of new industries in the post-war 
years, there were many taking advantage of the 
demand for goods. Some of these have not been able 
to survive in a competitive market. We may 
sympathise, but Wales needs virile and efficient 
industry. 

There is another class of industry with head- 
quarters located in the large industrial areas of 
Britain, together with manufacturing facilities, design 
staffs, etc., and using factories in Wales as production 
units only. Many of these are making big contribu- 
tions to Wales’ economy, but if business were to 
recede these “branch” factories could be closed, 
leaving the headquarters organisation to cater for the 
reduced demand. 

An aspect of the Welsh economy which is different 
from elsewhere is that a high percentage of the 
industries are located in Government factories and, 
in these days of “ credit squeeze ”, a complete stop to 
expansion can be brought about by Government 
legislation. 


future policy 

The task ahead — that of bringing about a new 
technical age — is immense. 

The days are gone when any business was wel- 
come, and more analytical planning for the future 
of Wales is necessary. The Government has now had 
sufficient time since the immediate post-war years 
to satisfy itself about the class of industry which is 
capable of development and to give the support 
that is needed for expansion. In this, the Government 
should consider first those industries which are already 
established and have proved their worth. One 
possible danger to be avoided is the overcrowding 
of industry in those areas where labour is not avail- 
able. 

To produce more technical men in Wales, 
managements must carry the burden of more 
apprentices and their training; education authorities 
must obtain the best class of science and mathematics 
teachers, and must integrate themselves with the 
problems and growth of industry in their areas; and 
the trades unions, and the workmen, must help in the 
training of apprentices associated with them, 
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Current Experimental Work 


with Sintered Oxide as 


a Cutting Tool 


by H. Eckersley, M.I.Mech.E., M.I.Prod.E, 


and R. N. Cook, A.M.I.Mech.E, M.I.Prod.E. 


A Paper presented to the Midlands Region 


of The Institution of Production Engineers, in Coventry, 


few purpose of this Paper is to review the wide 
range of current experimental work being con- 
ducted in various countries using sintered oxide as a 
cutting tool. 

In order to place sintered oxide in its relative 
position as a tool material, it is desirable to examine 
those other materials which are also available as a 
choice for such duty. At the same time we must bear 
in mind the ideal properties of any cutting material, 
which are high hardness, chemical inertness, high 
thermal conductivity, high compressive strength at 
elevated temperature and low thermal expansion. 

Materials that merit consideration are provided by 
the carbides, oxides and borides of those metals in the 
4th, 5th and 6th Groups of the Periodic Table of 
Elements. 

Some of these materials, presented in descending 
order of hardness from the diamond, are :- 


silicon carbide; 

aluminium oxide; 
titanium carbide; 
tungsten carbide. 


the diamond; 
boron carbide; 
titanium boride; 
aluminium boride; 


on 24th March, 1958 


Attempts have been made to produce all these 
materials by various methods, but the basic problem 
is to produce an alloy which will give the range of 
requirements for a cutting material where hardness 
alone is not the sole criterion. Aluminium oxide at 
present seems to offer some prospect of achieving 
this aim. 


The experimental use of tools made from a 
material that is basically aluminium oxide goes back 
to the early 1930’s. It was the last War which 
stimulated further research and development into the 
possibilities of this tool material, since manufacture 
of tungsten carbides employed strategic raw materials 
which might have become impossible to obtain. The 
Wickman Group carried out a great deal of work in 
this direction in the War years and subsequently 
obtained patent cover. 


The raw materials from which carbides are made 
did not become seriously short during the War and 
the urgency for further development work on oxide 
tooling disappeared. After the War, the raw material 
supply for carbide manufacture became satisfactory 
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in Germany and Russia, which diminished their 
interest in oxides at that time. 

Interest was re-stimulated at the Chicago Fair in 
1954. Here, demonstrations with such tools were 
made, mainly as a machine tool sales attraction, and 
were therefore accorded considerable publicity. 
Sintered oxides have, therefore, developed rapidly 
and are now very different from the results of the 
earlier efforts which were made towards their con- 
struction and manufacture. 

Collectively, materials which are basically 
aluminium oxide have acquired many different names 
and in our opinion the terminology has become un- 
necessarily involved. The definition “ceramic” or 
“keramic” is too wide to define accurately the 
material produced specifically for use as a cutting 
tool, and neither is the term “cemented oxide” 
accurately descriptive of the material. In future we 
intend to refer to such material as “ sintered oxide ” 
in the same wav as we refer to “sintered hard 
metals ”’. 

The first reports from America concerning sintered 
oxides claimed cutting speeds from 3 to 10 times 
higher than those normally associated with sintered 
carbides. Whilst such speeds remain a target for the 
future, the Americans have recognised that to increase 
cutting speeds without increasing metal removal rates 
is pointless. since most of the current designs of 
machine tools can already be fully exploited using 
sintered carbides. 

Just as the technique of applying tungsten carbide 
is the result of 30 years’ continuous development and 
experience. so it is futile to expect application tech- 
niques for. oxides to be understood before there has 
been a very close investigation of the field of exploita- 
tion. 

At present the knowledge of application techniques 
with oxides is limited by factors which include :- 


1. Present reservicing 
sufficiently developed. 


techniques are not 


The material is brittle and restricted in its load 
carrying Capacity 


3. Direct attachment to steel or other shanks is not 
yet generally reliable. 


+. This apparent necessity for clamping restricts 
to some extent the general flexibility of the 
geometry. 


5. The upper limit of attainable cutting speeds 
can only be established on machine tools 
specifically designed for the purpose. 


Also, the success of oxides will be dependent upon 
their being developed to satisfy any or all of the 
following requirements :- 


1. The establishment of a structure suitable fo 
the loads to be imposed at high speeds. 


ho 


The ability to accept intermittent or shock 
loading resulting from interruptions in the sur- 
face being machined, variation in the depth of 
cut and in the structure and characteristics of 
the material being machined. 


3. The provision of several grades of oxide to 
satisfy optimum metal removal rates and 
standards of finish. 


The investigations now being carried out in most 
industrialised countries are directed towards obtaining 
performances with oxides in advance of those at 
present possible with carbides. Machine tool makers. 
in particular, will be interested in discovering those 
influences which will affect business and open up new 
markets. At the same time, it is also reasonable to 
expect enhanced performances from carbides when 
machine tools are availgble that have been designed 
for higher speeds under conditions of increased 
rigidity and power. There is still much scope for 
broadening the application of carbides, given 
advancement in machine tool design and, even more 
important. a close appreciation of tooling require- 
ments by the machine designer, factors which, we 
regret to say, are too often ignored at the present 
time. 
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Co0ff. of 
P Transverse P ps Coeff. of 
Too! Hardness V.P.N. pee a nang Bc ll Thermal 
Material f° Stren, xpansion 
~~ Room Temp. 600° C. 800° C. mae Ibs /ins. — per °C 
Carbon | 700-900 | 200 100 3oxtoe | 014 = | 147 x10 
High 
Speed 650-800 | 600-700 200 400x10? 32-5x10* 0-061 12:8 x10-* 
Steel 
Fig. 1. _ 
b 600 150-180 x10} 30 x10* 14-5-16-9x10-* 
ased 
alloy 
Tungsten 
carbide 1200-1800 {1000-1200 | 700-900 | 150-350 x10? | 75-88x10*| 0-19 48-60 x10°* 
cobalt 
Tungsten- 
carbide | 1200-1800 |1100-1250 | 900-1000] 120-250 x10? | 70-75x10* | 009-015 | 50-70 x10¢ 
cobalt 
Sintered 
Oxide 1500-1800 35-90 x10 50 x10° 0-056 7 x10-* 
































The only purpose in searching at all for an 
improved cutting material is to increase productivity. 
The object of our experiments is to develop a reliable 
cutting material which will achieve the highest 
possible economic metal removal rate commensurate 
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with the limitation imposed by the rate of machine oe High hardness. 
tool development. Chemical inertness. 

It is for this reason that these experiments have at Cratering Chemical inertness. 
all times employed oxides and carbides side by side. Build up Chemical inertness. 
It is intended that subsequent work will establish the Deformation High compressive strength. 2 
best cutting material, be it oxide, carbide, or other po kee ta 
products, to meet the needs of particular classes of High thermal condustivity. 
work. Fracture due 

At this stage, it is useful to refer to the relative — Toughness. 





properties of those cutting materials in general use . 
: : “te , : 1 Cracking due to High thermal conductivity. 
today, compared with those of sintered oxide (Fig. 1)!. thermal stresses. Low thermal expansion 
We should also examine the types of wear and Leer Young's Modulus 
deterioration experienced in cutting tools and the : 
; a 8 
physical properties demanded from the cutting tool in 



























































order to minimise or overcome them (Fig. 2) !. ig. 2 
current world progress 

To atempt an analysis of progress made in 
America, Europe and Russia is not easy. There has Product 

. ° e ' Name Maker Colour Type 
been much information published and many con- — ine a, Pe Le 
flicting reports on the performance of oxides, to the ALUNDUM Vanran Cements | Gowan | Come 
point of ‘near confusion. It is hoped that the notes SS Sees Sey ea 
which follow may assist clarification. — America Lava Corp'n. White Clamped 
—a — ———EEE——SSS 

(a) American © FT CARBOLOY oy aa Prod. Dept., Black Clamped 

Some of the claims made by our American con- : ST ae rr 

; : ERALOX 

temporaries for sintered oxides appear to us to be eee | a = 
optimistic. We have, however, extracted some DIAMONITE | US. Ceramic Tyle Co Pink Clamped 
information from the more reliable sources known -——————_ aa + +-— 
to us KERAMIK Raybestos Manhattan Inc | White | Bonded 

An examination of the manufacturers of oxide in + [SERAMET Vascolloy-Ramet Corp'n Biack Clamped 
the U.S.A. brings to light the interesting fact that the Sepa pens - a se” re 

° ° . . . . P koff Di 
majority have no direct interest in carbide manu- STUPALOX Colcarendans Ghetiney | iad = 
facture. Of the major hard metal manufacturers, 
only Carboloy and Vascalloy Ramet have so far R 
. / 4 + # *Manufacturers of Carbide 
introduced oxide grades (Fig. 3). It can be expected 
that the background and experience gained in Fig. 3. 
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Fig. 4 


industry by hard metal manufacturers is of consider- 
able advantage to them when considering and making 
recommendations for oxides. 


We propose to consider four sources of information 
from the U.S.A. :- 


1. The Carboloy Department of the General 
Electric Company. 


2. Warner & Swasey, Cleveland. 
3. Massachusetts Institute of Technology. 
4. Watertown Arsenal. 


1. Carboloy 


Carboloy refer to their product as cemented oxide 
and have given it the designation “030”. In 
establishing optimum tool geometry, Carboloy have 
reached conclusions similar to our own. They appear 
to have accepted, as we have, a slight departure 
from the optimum in order to be able to use tool 
holders already established for clamped tungsten 
carbide tips. 





They also consider that present-day machine tools 
do not have high enough speeds to utilise fully their 
oxide tips, so that the tendency is for their use on 
harder steels up to 600 f.p.m. They are careful to 
stress the fact that the development and use of their 
cemented oxide is in roughly the same stage as were 
carbides in the year 1930. 

When evaluating the performance of Carboloy 030 
in comparison with their carbide grades, they have 
been careful to test against the hardest grades of 
carbide and not against the heavy duty and relatively 
softer grades. 

In many cases, they consider oxides and carbides as 
being complementary to each other and this is shown 
on a job where the facing of a 12 in. diameter blank 
in AISI.6145 steel (approximately EN.50), using a 
depth of cut of sgin. and a feed of .0015in.,, is 
carried out using carbide from the centre of the 
blank to a diameter where the cutting speed is 
600 f.p.m. At this point, oxide takes over for the 
remainder of the cut to the periphery, where the 
cutting speed is 2,600 f.p.m. 

In this way a considerable reduction in production 
time was achieved on the component, as the carbide 
and the oxide were enabled to work at their optimum 
ranges of speed 2. This is analogous to the combina- 
tion of high speed drills and boring tools, with 
tungsten carbide turning tools. 

Whilst their oxides have been restricted to light 
cuts, a specially constructed tool holder (Fig. 4) has 
been used to cut AISI.1045 (EN.8) at 1,000 f.p.m., at 
tin. depth of cut and % in. feed per rev., which 
cut absorbed a total of 75 horse power 3; rarely is 
the power available for this kind of machining. 

On a production set-up, a change from carbide to 
Carboloy 030 on the machining of camshafts in- 
creased tool life from 800 components per cutting 
edge of insert to 9,000. To achieve this, however, 
very careful attention had to be paid to the rigidity 
of the set-up, with the workpiece supported as closely 
as possible to the cutting area. In this application, 
030 oxide chipped at the cutting speed normally 
used for the carbide grade (260 f.p.m.), 
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Fig. 6. 


case 10° negative rake was used for the oxide tool 
and 6° negative rake for the carbide tool, with depth 
of cut at ;;in. and feed .010in. per rev., the 
controlling wear land being .015 in. throughout. On 
the basis of this test it will be seen in which speed 
range oxide shows advantage (Fig. 5) 5. 

This experiment has also been made by us, using 
‘Yimet oxides and carbides, and will be referred to 
later in this Paper. 


2. Warner & Swasey 

The Research Department of Warner & Swasey, 
at Cleveland, have carried out investigations not only 
into the relative merits of oxides versus tungsten 
carbides, but also against nickel bonded titanium 
carbides (Fig. 6). 

It is significant, too, that their work has also 
emphasised the variations that exist between the per- 
formances of oxides manufactured by different 
suppliers in the U.S.A. The differences in results 
from the oxide grades are shown to be much greater 
than one would expect to find between four com- 
petitive carbide grades. 

Warner & Swasey are convinced that oxide as a 
finish turning tool, and working on uninterrupted 
cuts, has found its place in American industry, mainly 
because of its high “ welding on” temperature. They 
believe that the use of an edge land approximately 
30° from the vertical and ground to a width of 
approximately 80°/, of the feed, works well in in- 
creasing tool life and resistance to edge chipping 
(Fig. 7). There are no figures available on power 
absorption. 

They consider that coolants have little effect on 
tool life and may be used or not as desired. It 
is also claimed that due to the better finish 
sometimes obtained with oxides, considerable gains 
can be achieved on materials harder than 380 Brinell, 
and that they offer advantage where it is possible 
to impart such a high finish as to replace grinding 
operations, 
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Warner & Swasey point out that higher cutting 
speeds are not the complete answer to the problem 
of obtaining greater production efficiency and lower 
metal turning costs. In many cases the time con- 
sumed by a machine tool in actually removing metal 
represents but a small proportion of the overall floor 
to floor time. Equally important factors are the 
machine handling time, the work handling time and 
the setting up time 5. 


3. Massachusetts Institute of Technology 

Most of the work done by the Massachusetts 
Institute of Technology has been in regard to surface 
finish. Where cutting speeds are high and the forma- 
tion of built-up edge is small, the surface finish 
produced by either carbide or oxide is much the 
same. 

The build-up produced at low speeds on oxide 
cutting edges is less stable than that produced on 
carbide edges and, in conjunction with the brittleness 
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at the chip/chipbreaker interface, but final con- 
clusions have not yet been reached. 





It would seem to us that the cutting speed deter- 





mines the temperature at the edge more than the 
material used for cutting. 





4. Watertown Arsenal 





Watertown Arsenal have for some years been 
actively engaged on evaluating oxide tooling and 





have acquired new plant for this purpose. They have 
been particularly interested in the machining of 





titanium and other high temperature alloys, but 
results have not been good, indicating that the high 
cutting pressures involved with these materials are 





beyond the present limits of strength of the oxides 
used, 





Product 
ea Maker Colour Type 
* § BOLOXIT Gebr. Bohler, Germany Light Grey Clamped 
Compagnie Generale Slug. 
CEROC D'Electro-Ceramique, Paris White Clamped. 
Duria-Werke, Karl 
* g OUROX Kempf G.m.b.H., Germany Wines Clamped 
V.E.B. Hardmetal, 
* HARITH immelborn, E.Z. Germany White Clamped 
Fagersta Bruks Aktiebolag, 
* § SECORAMIC Fagersta, Sweden Black Clamped 
Feldmihle Siidplastic und Clamped. 
S.P.K. -Keramik G.m.b.H. White Slug 
Plochingen/Neckar, Germany type. 
Deutsche Edelstahlwerke, ‘ 
*§ TITOXIT Krefeld, Germany White Clamped 
P Krupp Widia-Fabrik, . Clamped 
* § WIDALOX Essen, Germany Light Grey & Brazed 














They have done some work milling with sintered 





oxide inserts, either in the form of inserted clamped 





* Manufacturers cf Carbides 
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of oxide, causes severe chipping if the tools are 
operated at low speed in the presence of built-up 
edge. 


The ductility of the chips from an oxide edge has 
been found in some cases to be greater than that 

- r . ] °c e . 
produced from a carbide edge, and this suggests that 
a somewhat higher operating temperature is present 
at an oxide cutting edge 6. 


Previous investigations by M.I.T. into the tem- 
peratures produced at the cutting edge have not 
shown agreement with figures established in Russia. 
The Russians use the method of enibedding thermo- 
couples into the cutting tip in the chip/tool contact 
region, where they have recorded higier temperatures 
for cemented oxides than for carbides. Current M.I.T. 
experiments are being carried out by measurement 
of the thermoelectric electromotive forces produced 


tips or bonded tips. The initial tests were on 
aluminium and phosphor bronze, although cast iron 
has been cut at 2,300 f.p.m. They feel that a great 
deal yet needs to be done on tool geometry and are 
awaiting arrival of a new milling machine in order 
to obtain improved rigidity. 

Their opinion on oxide again confirms the general 
view that it will augment conventional tooling and 
not replace it, and they think that there is the need 
for the same educational approach in the use of this 
material as was essential in the introduction of 
tungsten carbide 8. 


(b) European 

In Europe, development stems from the DEGUSSIT 
tool demonstrated at the Leipzig Fair in 1937. Then, 
as today, experiments were made with additives such 
as silicic acid, chrome and magnesium oxides, and 
also the borides and carbides of molybdenum, in an 
effort to vary and improve the properties of the 
mixture. 


The bulk of the post-war work for oxides has 
been done in Germany, where all the major hard 
metal manufacturers have produced 

and are testing oxides (Fig. 8). 





Many of these were exhibited at the 
recent Hanover Fair, but few applica- 





tions extended the oxide tips. These 
performances (Fig. 9) relative to those 





shown by Wickman at the same Fair, 
give an indication of the present wide 





variation of opinion concerning the best 
application of oxides. 











Fig. 9. 



































nee Tos! eretel | opced Feed Depth Machin 
Maker Name Type Maicrial Fe/mir. ins/rev. ins. and Operation 

Krupp Widalox |Brazed | Stee! C60 472 008" 080" Fiycutting Block, 45° entry 
45° app. | 51 tons/ angle. Tool on headstock 
30° tr. sq. in. VDF. Lathe. 

DEW Titoxit Clamped | Steel CK60} 1640 006" 040" Plain turning. VDF. Lathe 
Fiat 60 tons (Max. 6,000 revs.). 
Tip sq. in. 

Fagersta Secoramic |Clamped | Stee! C60 984 -004° 040" Plain turning, V.D.F. Lache. 
Fiat 51 tons 
Tip Sq. in. 

Feldmiihle | S.P.K. Clamped | Steel CK40/ 656 009" -080" Plain turning, 

Siidplastic Slug 35 tons Lange Lathe 
inserts sq. in. 

Duriawerke Durox Clamped _ _ - — No demonstration. 
Fiat Recommendation 
Tip Stee! 1,950 ft/min. 

Generale | Ceroc Clamped | Steel CK40 | 984 016" 040" Plain turning 

D'Electro- Slug 35 tons 

Ceramique inserts $q. in. 

Bohier Boloxit |Clamped | Bearing 1740 -004"/ 080° Plain turning 
Flat Steel 006" 
Tip 83 t/sq. in. 

Wickman |WimetS.O.|Clamped | 34 Ni. Cr. | 1950 0075" 00" Piain turning. 
Flat Mo.6. 
Tip 63 t/sq. in. 
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For our consideration of progress in Europe, we 
propose to refer to three sources of information :- 


1. Krupp Widia-Fabrik; 
2. Aachen Technical High School; 
3. Compagnie Génerale d’Electro-Ceramique. 


1. Krupp Widia-Fabrik 

Krupp Widia-Fabrik have probably done most 
work among the hard metal manufacturers in Europe 
and have compared the relative performance of their 
oxide and carbides. 

The present position with regard to the develop- 
ment of Widalox is such that it is considered to 
provide a useful supplement to already existing 
carbide grades, in particular for high speed finishing 
operations. The fact that it is a useful supplement 
and not a panacea for all machining troubles is 
strongly emphasised. 

Approximately 60 German firms have tested 
Widalox under actual workshop conditions and on 
normal machine tools. Of these 50°/ have already 
reported negative results, whereas the remainder are 
continuing to experiment. 

In three cases Widalox has found permanent 
application in industry, but none of these can be 
considered as normal jobs on normal materials. These 
applications are as follows :- 

Nyhapren 3767 (Neoprene) is a very hard synthetic 
rubber with various abrasive inclusions. Widalox, 
operating at 1,500 f.p.m., with depth of cut 
.035 in. to .055 in. and feed of .005 in. per rev. is 
giving 10 times the tool life previously obtained 
with Widia ‘H3’ at lower speed. 

The finish turning of rubber rolls has also been 
successful and where Widalox has replaced a 
diamond tool, similar tool life was obtained 
using Widalox at 890 f.p.m., with a depth of cut 
of .024 in. and a feed of .008 in., enabling 
a large reduction in tooling costs to be made. 


The rough boring of lead bronze bearing bushes 
is also carried out with Widalox under produc- 
tion conditions at 1,400 f.p.m., with a depth 
of cut of .080in. to .120in., giving a tool life 
of 78 minutes. 


Only a small percentage of all the shop tests using 
Widalox have yet led to permanent application under 
mass production conditions. They find that the type 
and condition of the average machine tool is not 
conducive to the exploitation of sintered oxide and 
in some cases have found it necessary to re-bed the 
whole machine in order to reduce vibration. They 
point out that, other factors being equal, the horse 
power required for metal removal increases approxi- 
mately in proportion to the cutting speed. 

An attempt at turning highly abrasive aluminium 
alloy pistons of high silicon content was unsuccessful. 
as severe built-up edge prevented the required surface 
finish being obtained. Experiments are continuing on 
a wide range of synthetic materials and on hardened 
steels and cast iron. 


As tar as copy turning is concerned, they have 
obtained no consistent result up to the present time. 
They point out that although one firm did in fact 
demonstrate copy turning with an oxide at the 
Hanover Fair, it should be borne in mind that months 
ot preparation would be necessary to perfect this 
one application. 

Experiments are being conducted with milling and 
some tipped slab mills have been made on which 
interesting results are being achieved, but which are 
in too early a stage of development to report here. 

Turning of hardened steel has been attempted on a 
ball race steel of 750 VPN. The application of 
Widalox appeared to be successful until small cracks 
present in the surface of the workpiece caused 
immediace failure of the cutting edge 9. 


2. Aachen Technical High School 

Under the direction of Professor Opitz, useiul work 
has been done in comparing competitive oxides and 
most of the current European makes have bee: 
evaluated in terms of their relative performance. Her: 
again there is emphasis on the variation in per- 
formance between different makers’ grades. 

Experiments in the past had shown that thermo- 
electric currents induced in a carbide tip were 
responsible for some of the tool wear. Such an in- 
duced current may flow in either a positive or a 
negative direction. In a set-up designed to measure 
this, a typical current was measured of 5 ampéres 
at 6 to 10 millivolts. Insulation of the carbide tool 
within its holder stopped the circulation of this 
current and contributed to an immediate increase in 
tool life. Since an oxide tip is already a good 
insulator, this problem is not expected to arise. 

An extensive programme of tests was carried out 
machining steel similar to British Specification EN.8 
and whilst some of the grades failed completely, one 
group showed some advantage when compared with 
Widia Grade ‘L1’° Carbide, mainly due to the 
excessive flank wear of the carbide at the speeds 
being used. 

A number of the oxide grades showed a marked 
reduction in flank wear, the actual amount varying 
between each grade and it was found in these cases 
that an increase in cutting speed of 50°/, could be 
obtained for the same edge wear as with carbide 
if the feeds were limited to a maximum of .020 in 
per rev. 

The most notable advantages were seen in respect 
to crater wear. Although in several cases with oxide, 
cratering was present where the top rake was 6° 
positive, it could be safely ignored, as in no case 
was it the factor responsible for breakdown. In con- 
trast to this, cratering was the limiting factor in tool 
life when using carbide grade Widia ‘L1’ at the 
higher speeds. 

Their power consumption readings showed an 
increase of some 15°/, to 20°/ for oxide over carbide 
tooling, but some of this would be due to the fact 
that different tool geometry was used in the tests 
and it is difficult to estimate how much of this 
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power increase was due to this change in geometry. 

In the machining of cast iron, voth with and 
without casting scale, they found that the oxide tools 
performed weil, and in most cases better than the 
carbide grade normally used for the operation, even 
where the nature of the material made great demands 
on the tool due to the uneven surface and out-of- 
roundness of the component 10, 


3. Compagnie Génerale d’Electro-Ceramique 

In France the Compagnie Génerale d’Electro- 
Ceramique have developed an oxide which they call 
“Céroc’’. Fig. 10 shows their design of tool holder 
arranged for mechanical clamping of the sintered 
oxide tip. It will be appreciated that only half of the 
shank section is effective, due to the great thickness 
of the slug type insert and the carbide anvil and 
chipbreaker. 

Curves showing the relative amounts of wear land 
on Céroc in relation to surface speed and machining 
time have been established (Fig. 11). 

The curves of surface speed and machining time in 
relation to a fixed flank wear land have also been 
established for Céroc (Fig. 12). 

They are of the opinion that although manufac- 
turers at the moment are concentrating on the 
production of one grade of tip, it will be necessary 
for various grades of tips to become available in the 
same way that alternative grades of tungsten carbides 
are available to suit different applications. 

An interesting aspect of their work has been an 
investigation into the variation in flank wear land 
experienced when using either stoned or unstoned 
cutting edges, which serves to emphasise the impor- 
tance of stoning the cutting edge prior to use, 
particularly at the higher cutting speeds (Fig. 13) 11. 


(c) Russian 

The Russian tool materials are very fine grain 
aluminium oxides pressed and sintered, probably with 
binding agents. 

The two materials generally available are named 
Thermokorund and Microlit, with relative physical 
properties as shown in Fig. 14. 

These materials being of extremely high hardness 
are also very brittle and chipping of the cutting edge 
is the limiting factor in their use. 

Tests taken on nickel chrome steel of 240 Brinell, 
using Microlit, produced the curves shown in Fig. 15. 
Variations in speeds, feeds and depth of cut were 
made and it should be noted that in all cases there 
occurred a period of rapid wear followed by a period 
of zero wear, with the steps in the graph indicating 
where chipping has taken place. This is synonymous 
with our experience with carbides. 

Comparisons have been made in the performance 
of Microlit against a Russian carbide grade “T.15K6’, 
with the result shown in Fig. 16. Test work has 
also been done to show the effect of porosity on tool 
life, the results of which make it evident that the 
smaller the porosity the longer the tool life, which 
points to the desirability of an oxide of very high 
density (Fig. 17). 
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lu order to indicate the eflect of continual start, 
stop conditions of machining, which in general attect 
wear more than the total amount of metal removed, 
results were pletted (Fig. 18) to show the effect on 
life of cuts which were interrupted every minute, 
every five minutes and every 10 minutes. 

Russian opinion is that the type of chip produced 
by oxide and carbide tools is essentially the same, but 
that friction between the surface of an oxide tip and 
a steel chip is somewhat less than for carbide. ‘This 
they think means a lower power consumption per unit 
metal removed. 

io this end they have produced a curve indicating 
the power per unit volume of metal removed, plotted 
against the normal cutting speeds for oxides, carbides 
and high speed steels (Fig. 19). 

| heir work has shown that the tool/chip interface 
temperature is higher when cutting with oxide, due 
to the lower thermal conductivity, and has been 
esumated as being about 30% higher than that 
normally associated with a carbide edge. ‘They state 
that im some cases the temperature is sufficiently 
high for plastic deformation to take place 12. 

ihe relationship between cutting speed and tool 
lite for various materials has also been determined 
Fig. 20). 

A Table (Fig. 21) has been produced of speeds and 
feeds against variations in the depth of cut when 
machining a 47-ton plain carbon steel with Microlit 
CM.332 and without coolant, the tool life being kept 
constant at 90 minutes. 

The Russians say that from tests carried out they 
have established that the feed should not exceed 
24 in. to .026in. per rev. It is suggested that the 
depth of cut with their oxides should not exceed 
.160 in. with a reduction if the feed used is towards 
the maximum recommended. 

Where surface finishes of a high order are required 
they recommend that the feed should not exceed 
.004 in. to .006in. per rev. with as high a cutting 
speed as is consistent with reasonable tool life. 

Although the Russians have been successful in 
developing a brazing operation and were, we believe. 
the first people to do so, they still appear to rely on 
clamped tips to a large degree and Fig. 22 shows two 
typical designs. In each instance, a shim of brass is 
placed between the tip and the anvil to reduce 
the production cost of grinding these mating faces. 

The second tool shows a tangential presentation of 
the tip within a cantilever holder, the interesting 
point being the method of retaining the insert by 
means of a small wire and the reliance on the actual 
cutting forces to keep the insert in position during 
yperation 13, 


(d) British 

The following manufacturers in England are at the 
present time experimenting with and developing oxide 
tools : 


Lodge Plugs Limited, Rugby 

Their Sintox materials are used in a slug form in a 
steel holder and are generally in the unground con- 
dition (Fig. 23). The cutting speeds shown in 
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Fig. 16. 
Comparative wear curves for ceramic tool 
ZM-322 and carbide tool TI5K6 at various 
cutting speeds. Depth of cut: 1.0 mm; feed: 
0.3 mm per rev.; speed: Vm per min. 


Fig. 24 14 have been recommended for 
roughing and finishing with Sintox, and 
a study of these recommendations will 
show that at some of these speeds car- 
bides are already firmly established. 


Firth Brown Tools, Sheffield 


Firth Brown Tools have developed 
an oxide described as “ Speedicut 101 ”. 
which is generally recommended for 
use in a mechanical holder (Fig. 25). 


It will be noted that no provision is 
made for chip control in this design 
of tool, which it is intended should be 
carried out by variation of the feed 
depth of cut ratio. This is because their 
early investigations suggest that a chip- 
breaker, unless critically adjusted, can 
have an adverse effect on edge life. 


They have worked on 220 Brinell 
cast iron at speeds up to 1,000 f.p.m., 
with feeds of .010 in. per rev. and depth 
of cut of in. In this case their oxide 
tests showed only .013 in. of flank wear 
after 38 minutes, compared with 
.033 in. - .078 in. of wear land after 45 
seconds using their selected grade of 
carbide. 


Fig. 17. 
Effect of porosity of ceramic tools on tool 
life at various cutting speeds. Material : alloy 
steel; depth of cut: 0.5 mm; feed: 0.3 mm 
per rev.; speed: Vm per min. 
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Their standard set of conditions for the evaluation 
of the quality of laboratory-produced batches of their 
oxide are set on mild steel of .2°4 carbon content 
and 150 Brinell hardness, the cut to take place at 
1,500 f.p.m. with a feed of .006in. and a depth of 
rg in. 

They have reported the machining of EN.18 
material, heat treated to 250 Brinell, at 1,200 f.p.m., 
and EN.23, treated to similar hardness, at 800 f.p.m. 

Firth-Brown report disappointing results in finish 
machining austenitic stainless steels up to the present 
time 15, 


Wickman Limited 

The Wickman interest in the development of 
sintered oxides has been intermittent since 1942, but 
it has for some time been quite clear that facilities 
normally available have been inadequate for the 
accurate evaluation of performance possibilities and 
for determination of the technical requirements of 
sintered oxides as a cutting material. 

The work already carried out by world interests 
just described demonstrates the uncertainty of funda- 
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mental data generally available. We, therefore, 


decided to equip our Research Department with 
machine tools specially developed for the purpose. 
The following section of the Paper deals in detail 
with this equipment and the use to which it is being 


put. 
Wickman progress 


(a) description of equipment recently installed 


test lathe (Fig. 26) 

After very careful study of the problems presented 
by very high speed test turning, we selected the 
following basic specification for our test lathe :- 


Height of centres: 16 in. 

Distance between centres: 5 ft. 

Speed range: infinitely variable, 500 to 5,000 
r.p.m. 

Le provision for 5,000 to 10,000 r.p.m. by sub- 
stitution of unit headstock. 

Main motor: 40 h.p. D.C. 

Tailstock : hydraulic. 

Running centre: special heavy duty type. 















































Depth Feed Range in ins/Rev. 

of Cut 

in ins. 004" 006" | 0078" | 0096" | 0118" | 0157" | 0196" | rs 
Speed Range in s.f.p.m. 

196" 1130 1070 1025 990 960 - - - 

0" 1085 1035 985 960 935 _ o - 

-060° 1070 1010 965 635 nS 875 ~ = 

060" 1055 WS 955 5 900 860 830 _ 

100° 1045 95 945 nS 885 850 820 700 

120° — 975 935 905 880 840 815 795 

160° - 6S B72) 895 875 830 805 775 

200° _ — "5 885 865 825 795 770 

Fig. 21. 
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The 40 h.p. D.C. motor of the shunt type is con- 
trolled by a thyratron valve arrangement to give a 
variable speed of the motor of 375 to 3,000 r.p.m., 
controlled in the ratio of 1 : 8. 

The range of speeds obtainable from the present 
unit headstock is infinitely variable between 500 and 
5,000, and at a later date another headstock can 
be substituted which will increase the maximum 
r.p.m. to 10,000. 

Any preset cutting speed up to 2,400 f.p.m. is 
constantly maintained by automatic potentiometer 
control in the cross slide. The saddle is fitted with a 
rapid traverse of 10 f.p.m. in either direction, and is 
provided also with micro turret stops so that six 
successive test cuts can rapidly be made. 

Should the spindle speed be regulated independently 
of the cross slide, then cutting speeds up to 30,000 
f.p.m. could be obtained. The spindle, which is 
dynamically balanced, is mounted in_ specially 
designed 8 in. diameter bearings and lubricated by an 
oil mist system. 

The motor and pulley are dynamically balanced 
and are mounted on a foundation which is insulated 
from the surrounding ground and from the main bed 
foundation, which itself is also insulated from the 
surrounding floor. 

The specially designed running centre, suitable for 
the loads to be imposed at 5,000 r.p.m., is carried in a 
rigid tailstock which is hydraulically operated so that 
constant pressure can be maintained at the centre 
irrespective of any lengthening of the workpiece due 
to expansion. 

To prevent vibration and provide safety at high 
speed, a new type of collet arrangement of the 
Ringspann type is employed on the machine. A dual 
range of feeds is provided from .001 in. to .028 in. 
per rev., either being selected by electro-mechanical 
clutch from a switch on the saddle of the. machine. 
These feeds can be further augmented as required 
by changing the feed gear ratio in the normal way. 

The machine bed is of exceedingly rigid construc- 





Fig. 23, 


























Fig. 22. 


tion with triangular wall sections, the swarf tray 
being integral with the main casting to further assist 
vibration-free running. Careful attention was paid 
to the provision of adequate swarf clearance through 
the bed, and the tray slopes to the rear to facilitate 
easy exit of the chips. 

An aerodynamic fan, mounted coaxially on the 
main motor, blows cooling air over the motor and 
down the length of the lathe, to be expelled through 
grilles in the end of the bed. 

The cross slide is specially designed to cater for 
normal cantilever or, alternatively, tangential type 
tooling. The spindle of the machine is adapted to 
take a milling cutter so that experiments in flycutting 
and multi-tooth milling can also be carried out with 




















Material Roughing Fr/Min Finishing Ft/Min. 
Up to -2 Carbon Steel 400—800 1,000—1,300 
2—:3 Carbon Stee! 300—600 800—1,000 
*3—-4 Carbon Steel 250—S00 700—900 
4—-6 Carbon Steel 200—300 400—600 
CeeGeetCae | seem 00-150 
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Unlimited, dependent on motor speed 
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Fig. 24. 
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necessary to obtain certain modifications in order to 
achieve features which were considered necessary for 
research and development purposes. 

The main drive is of 45 h.p. and the drive is 
transmitted to the machine through an 18 speed 
gearbox. This provides a range of speeds from 28 to 
900 rp.m., which are selected by electro-mechanical 
dise clutches, the spindle being provided with a brake 
to reduce running down time. 

Movement of the table and knee is effected by 
mechanical leadscrews driven by hydraulic motors, 
with full compensation for climb milling. The table 
is supported at four points in addition to the central 
elevating mechanism, and during the cut is 
hydraulically clamped to these four points for maxi- 
mum rigidity. 

lhe table feed along and across is infinitely variable 
between } in and 140 in. per minute, and up to 35 in. 
p.r minute in a vertical direction. 

Ihe complete control system for the machine is 
grouped on a panel at the front of the machine, 
which has a total weight of some 13 tons and is 
mounted on a substantial bed insulated from the 
surrounding ground. 


results so far achieved on these machines 
and in the field, with comparisons against 
carbides 


(b) 


materials used for tests 

\s a start it is necessary to select the types of 
materials for the test billets and to decide what 
forms these billets should take. 

Although all types of material are tested from time 
to tme, the bulk of our results is obtained using the 
following specifications :- 


EN.8 — (.4°% carbon steel in the 35-ton condition). 

EN.18 1 chromium steel in the 45-55 tons 
condition). 

EN.24 14-/, nickel chrome molybdenum steel 


in the 50 - 60 tons condition). 


BS.1142 Grade 20 Cast Iron). 
As is known, the = addition of 
chromium to_ steels reduces their 


machinability and EN.18 is less readily 
machinable than most. It causes severe 
abrasion of the cutting edge so that a 
measurable tool wear can be produced 
quickly with a consequent saving in 
volume of test material used. 
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Fig. 27. 


EN.24 is representative of the wide 
range of alloy steels containing nicke! 
chromium and molybdenum, and EN.& 
is provided for test since so much work 
is done in industry using steels of the 
plain carbon type, the cast iron 
specification being selected for the same 
reason. 


TURNING 


The test billets are prepared in several different 
forms so that the cutting edge may be subjected to 
controlled variation of those conditions usually en- 
countered either singly or collectively in the machine 
shop. 


(1) Plain billet — previously machined surface 

A number of published tests have quoted 
results which have been obtained using large 
diameter billets at relatively low spindle speeds 
in order to provide suitable surface speeds for 
the test, and elsewhere the performance of 
oxide has been to some extent accepted on the 
basis of workpieces of extremely large diameter 
length ratio. 

In view of the high speed range made avail- 
able on the Miiller lathe, it was desirable that 
the billets should be chosen with a diameter/ 
length ratio more consistent with the type of 
job normally encountered in the machine shop. 

At a later stage it is our intention to compare 
performances over a wide range of diameter / 
length ratios, but those we use at the present 
time range between the ratio of 1:6 at 4in. 
diameter to 1 : 12 at 2 in. diameter. This type 
of billet, 4in. diameter X 24 in. long, is used 
for normal metal removal tests to establish life 
and geometry. It is also suitable for tests using 
the dynamometer and is the simplest form of 
test billet. 


(ii) Grooved billet 
It has been our experience in testing tungsten 
carbide tools that repeated entry by the cutting 
tool has more effect on tool wear than the 
length of cut. A considerable amount of wear 





takes place at the initial stage of entry when 
the elastic deformation of the workpiece causes 
rub at the cutting edge, producing a fine dust 
before a complete chip is produced. A grooved 
billet is used in order to simulate repeated 
entry into the workpiece without having the 
trouble of disengaging the cut. It should not be 
confused with interrupted cutting, as the lead 
in of the cutting edge to the cut is helical and 
smooth. 


(111) Slotted billet 


A billet, in which have been milled radial slots 
along its length, provides mechanical shock 
load conditions and a useful method of ex- 
ploring refinements in tool geometry to over- 
come these conditions in either milling or 
turning operations. 

Such a billet cannot simulate the degree and 
variation of thermal shock which is present in 
milling operations, since a tool in this case is 
more “in cut” than “out of cut”. Variations 
can be introduced by altering the number, 
width and spacing of the slots to follow more 
closely milling practice, for example, in face 
milling where the recommended entry angle is 
45°. 

A slotted billet also provides the arduous 
conditions necessary when testing various ways 
of holding a tip, either by clamped, brazed or 
bonded methods. 


(iv) Eccentric billet 


A billet which has been deliberately off-centred 
is used to simulate the condition where a vari- 
able depth of cut provides variable cutting 
pressures. It enables the optimum depth of 
shank to be decided and a comparison to be 
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made between cantilever and tangential tooling. 
Speeds, of course, are limited and the allowable 
eccentricity at the higher speeds is relatively 
small. 
The main programme of work on these four types 
of billet seeks to determine the following :- 


1. Optimum tool geometry and relative merits of 
cantilever and tangential type tooling. 


2. The efficiency of comparative methods of 
holding the tip — clamped, brazed or bonded. 


3. Power consumption per unit metal removal rate 
compared with carbide. 


4. Relative general performance of oxide versus 
carbide to establish best field of application for 
each. 

5. Chip contro] studies. 


1. optimum tool geometry 

Optimum tool life for oxide is obtained with 
angles much more negative than those usually 
associated with carbides (Fig. 28). However, in order 
to effect interchangeability between oxide and carbide 
tips within the same holder, it is worthwhile to accept 
a small loss from optimum oxide life for this ad- 
vantage. Furthermore, if a carbide tool is already 
exploiting the power availability of the machine tool 
to the full, then the additional requirements of power 


In the geometry of oxides there is every indication 
that stoning of the cutting edge has more effect than 
it has with carbides. Experience with carbide tools 
has shown that it is helpful, particularly in 
machining steels with scale, to stone off the sharpness 
ot the cutting edge. With oxide tools it is imperative 
to carry out this operation. 

Naturally the degree of stoning has a great bearing 
on the power consumed during the cut, and our 
experience to date has indicated the superiority of 
a radius stoned along the cutting edge rather than 
a chamfer stoned across the edge. In this respect our 
findings differ from those of Warner & Swasey 
described earlier. 

5 


2. the efficiency of comparative holding methods 
(a) Clamping 

From tests carried out, there are already 

indications that clamping may be the best 

method of holding tips. Tool holders utilising 
slug type inserts have been tried but show 
two main disadvantages :- 

(i) severe damage to any cutting edge often 
splits the whole slug or flakes it very badly, 
with consequent waste of a large volume of 
the oxide; 


il 


ground-in chipbreakers in any oxide tip are 
undesirable because the friability of the 
oxide does not lend itself, at this stage of its 
development, to the sort of pressures which 
are involved in chip control—furthermore, if 

































































for further negative rake would not be available the chip groove is to be effective, it reduces 
anyway. the number of cutting edges from 8 to 4. 
Consideration could be given to a 
slug type insert utilising a solid carbide 
chipbreaker, but this is difficult to 
] achieve neatly in any form of slug type 
rn te ss | insert as these slugs are invariably 
- Pa clamped on their sides. 
| - me 4 The Wickman “ Econotip ” range of 
e a. tools has been designed to satisfy these 
“ - criticisms and to provide an insert of 
4 ' 4 g } economical volume, with a separate 
a é mechanical chipbreaker. The thickness 
5 E of this insert need only be ;*; in. and 
zy} T Z E for light duty work can in some cases 
Z 5 - - be successfully reduced to } in. (Fig. 29). 
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(b) 


The oxide cutting tip is sandwiched between 
a carbide anvil and a carbide chipbreaker. ‘1 his 
anvil serves to provide an accurate flat seating 
for the tip and at the same time helps to protect 
the flank of the tool holder from the erosive 
action of fast flowing swarf. 

The chipbreaker is readily adjustable for 
various feed rates and can be easily replaced or 
reground once it has become badly cratered. It 
also allows the cutting tip to be used on all 
eight edges with complete chip control for 
these edges, so that the highest economic 
advantage is taken of the volume of oxide 
provided. 

The spring clamp need only be finger-tight to 
keep the tips in place, the cutting forces being 
absorbed both by the anvil and the hardened 
steel locating piece which holds the assembly 
in position. 

It will be appreciated that with a clamped 
tip, be it oxide or carbide, the only stress 
present is clamping stress and this can to a 
large extent be controlled and predetermined in 
its pattern during the design of the clamp. 


Brazing 

There are occasions where space considerations 
will not permit of clamping, so that methods 
of brazing or bonding have to be considered. 
As with carbides, brazing or bonding operations 
bring the problem of residual stresses, due to 
differential expansion during the heating 
operation. 

Obviously when two surfaces with different 
coefficients of expansion are metallurgically 
joined together when hot, there is produced, on 
cooling, considerable stress in the member with 
the lower coefficient of expansion. Thus some 
of the strength of the tip is immediately lost 
as a resistant to cutting forces, as it is already 
providing resistance to these residual stresses. 

There is no doubt that the brazing of oxide is 
more difficult than with carbide and we are 
still seeking a better technique. The only pre- 
brazing preparation necessary with carbide is a 
careful degreasing operation and application 
of the flux. When brazing oxide tips, the pre- 
brazing preparation is considerably complicated 
and because of these complications, which we 
will now explain, it will be appreciated that it 
is difficult to carry out on a production basis. 

The tips have first to be carefully examined 
and then cleaned in acetone. It is then necessary 
to brush on to the tip a solution of titanium 
hydride in a mixture of celluloid and 
amylacetate. The resulting paste is spread 
evenly over the tip to within jin. of the 
cutting edge clearance faces. The tips are then 
slowly dried. 

Prior to being metallised a thin brass shim, 
the same shape as the tip, is laid on to this 
paste. Metallising must be then carried out in 
vacuum at approximately 1,150°C when the 
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Fig. 29. 


brass melts and combines with the titanium. 
After cooling, the metallised face is sand- 
blasted and the tip is then ready for a normal 
brazing operation, either with silver solder or 
preferably with tin. 

On cooling it is necessary tg take the same 
precautions as when carbide tips are cooled 
from brazing, and this is preferably carried out 
in a slowly cooling furnace, thus preventing the 
formation of thermal cracks which will other- 
wise appear. 

The shear strength of such a braze is 
approximately 5 tons per sq. in., in the brazing 
zone between the tip and the shank 16. 

Since this whole operation is complicated, 
attention has been diverted to a simpler method 
and the possibilities of bonding are being 
investigated. 


Bonding 
Epoxy resins of various types have been tried, 
with mixed success. Success has been achieved 
where the depth of cut and feed are limited 
and where coolant can be used on the operation 
to reduce the temperature of the tip at the joint 
face between the tip and tool shank. Success 
with bonding depends on a low operating tem- 
perature and limited metal removal. 

Generally speaking, Epoxy resins are suitable 
for working temperatures up to 300°C and our 
work has been carried out with “ Araldite’ 
Type I, which is an aluminium filled resin. 

The tip and seat are first thoroughly de- 
greased in trichlorethylene and are then rinsed 
in carbon tetrachloride. The tip and shank are 
then warmed together and the “ Araldite” run 
on to the surfaces of the faces to be offered 
together. 

Curing must then take place in air at 200°C 
for approximately 90 minutes, the time being 
proportional to the area to be bonded. 
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Results so far are promising and we have 
determined that the maximum depth of cut 
appears to be .lin., with feeds per rev. no 
higher than .005 in. - .008 in. The area of the 
chip appears to limit the load-carrying capacity 
of bonded tips irrespective of the cutting speed, 
but we have much work to do before our 
observations are complete. 


3. power consumption/unit metal removal 

Using the established clamped tip geometry for 
carbides, of 5° negative rake, 5° front to back angle 
and zy in. nose radius, the actual cutting forces 
approximate to those for carbides, when the oxide is 
being operated at somewhere near its optimum speed 
(Fig. 30). Differences in the recorded figures are no 
doubt explained by slight variations in the stoning 
of the cutting edge and it will be appreciated that 
it is not easy to ensure that the stoning of each edge 
is precisely the same. To this end, we are investigating 
methods to produce automatic stoning of cutting 
edges by a mechanical means. 

It is now desirable to compare the performance of 
oxides and carbides on the basis of metal removal 
efficiency in both roughing and finishing operations 
and in the higher speed range as well as in the 
normal speed range for carbide. The test results 
are shown in Fig. 31. 

Fig. 32 shows the relative performances on EN.18 
material at various speeds of Wimet sintered oxide 
and the present hardest grade of Wimet tungsten 
carbide (FS), which has a high titanium carbide 
content. In order: to illustrate that the performances 
achievable with oxides of different makes are widely 
variable, we have also added to the graph the relative 
performance of two American oxides which we 
denote (a) and (b). 


4. relative general performance of oxide and carbide 
to determine best field of application for each 
Present indications are that oxides will be com- 
plementary to carbides and_ can 
immediately find a small field of 
application on modern machine tools 
for high speed finishing cuts. How large 
the field of application ultimately be- 
comes will depend entirely on the 
progress made in machine tool design. 
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It is well known that high cutting speeds usually 
show an improvement in observed surface finish. 
Since oxide can operate at high speed and at the 
same time has a high resistance to the formation of 
built-up edge, it is sometimes possible to produce 
finishes of such a good surface character as to make 
possible the elimination of subsequent grinding or 
burnishing operations. At the speeds within their 
scope, on materials which can be cut under conditions 
which minimise the formation of built-up edge, 
carbides can produce equivalent surface finish (Fig. 


33). 








and to any further metallurgical 
developments found possible to enhance 
the physical properties of the oxide 
material. 
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A great deal has yet to be learnt about the precise 
mechanism of the types of wear associated with 
sintered oxide tooling. There is no doubt that an 
oxide wear land is more difficult to measure. Under 
some conditions an “apparent” wear land is pro- 
duced. This appears to be a film, possibly of iron 
oxide, which must be dissolved off in hot caustic 
solution before it is possible to see and measure the 
actual wear land. It may be lack of appreciation of 
this fact which explains why wear lands up to .060 in. 
have been reported for some sintered oxide tools. 
In this case it is probably the “ apparent ” wear land 
which has been measured, when in fact the true wear 
land would probably be somewhere near half the 
amount. 


It can be said that the true wear land on an oxide 
edge is not so clearly defined as that on a carbide 
cutting edge and is more difficult to see, and to 
measure. 


5. chip control studies 

From work carried out so far, it is evident that in 
the speed range up to 2,000 f.p.m. chip control is 
not too difficult where the speed and depth of cut are 
reasonable. The proportions established over the years 
for chip grooves in carbide cutting edges are in 
general applicable at these speeds. 

The position in the speed range above 2,000 f.p.m. 
is by no means clear, since rapid cratering of the 
carbide chipbreaker takes place when the chip 
“streams” dangerously. At a speed of 3,000 f.p.m. 
the chip is projected approximately 15 ft. upwards 
and outwards from the cutting edge, which is, of 
course, highly dangerous. Little warning of this 
occurrence is given and the ribbon of swarf is very 
hot and sometimes in an extreme plastic condition. 

However, research in this direction is not urgent, 
as the problem is unlikely to arise until machine 
tools are generally capable of these speeds on small 
diameters. 


MILLING 


Test billets in the same range of materials as 
employed for turning tests are used in a standard 
size of 6in. X 12in. X 36 in. 

To a large extent, the machine is being employed 
to evaluate new and experimental grades of carbide 
which have been specifically designed to overcome 
the severe problems presented by the interrupted 
thermal and mechanical shock when milling steel at 
high feed rates. 

Although the Miller lathe can readily be adapted 
for milling, the Heller provides a means of testing 
oxides also, particularly multi-tooth face mills 
designed for high feed rates. 

Using cutter bodies of up to 12 in. diameter, surface 
speeds of 3,000 f.p.m. have been achieved on steel. 
There is, of course, much to be learnt before oxides 
can be seriously considered for production milling, as 
experiments have yet to show the relative load- 
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carrying Capacity of oxide tips under deliberately 
severe interrupted thermal and mechanical shock 
conditions. There is, therefore, at this stage little 
information that can be offered concerning milling, 
as we are only too aware of the difference in con- 
ditions provided by our milling machine and those 
generally available for industry. 


FIELD TESTS 


Under the supervision of our development 
engineers, certain tests on a wide variety of materials 
are being conducted on users’ machines of orthodox 
design. In these cases, normal production components 
are being machined and users have been most co- 
operative in placing such facilities at our disposal. 
It has been necessary to limit tests to the types of 
materials and operations on which we seek informa- 
tion and also to examine carefully the machine tools 
proposed for use in the tests. 

Among materials being tested are chromium cast 
irons, stainless steels and special high tensile steels 
as used in the aircraft industry. 

It is too early at this stage to assess the information 
now being sought in these experiments but it is 
proposed to make these reports available at a later 
date, if the users concerned can agree to their 
publication. 


GRINDING FOR RESERVICING 


We have found a wide difference in the resistance 
of various oxides to grinding, no doubt because the 
many oxides at present under development in the 
world vary widely in terms of their hardness. 

From experiments which we have carried out the 
following recommendations may be made :- 


1. It is essential to grind wet. In all cases an 
excess of coolant should be present, preferably 
applied to the wheel centrifugally. Dry grinding 
causes burning of resinoid bonded wheels, 
which in turn causes chipping of the cutting 
edges. With metal bonded wheels, dry grinding 
promotes the generation of excessive heat and 
this will also cause chipping of the oxide. 


2. Resinoid bonded wheels cut faster and freer 
than metal bonded wheels. 


3. Gravity feed will provide sharp edges even 
when grinding away from the cutting edge as 
well as cutting towards the edge. Fixed feed 
grinding will also give chip-free edges, provided 
that the relative movement between the wheel 
and the work is slow enough to allow sparking 
out to take place. 


4. Where a slower rate of stock removal can be 
acepted, metal bonded wheels may be used with 
equal success provided adequate dressing is 
maintained and pressures kept to a minimum. 
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tn our Diamond Wheel Department we employ a 
standard test rig designed to check the stock removal 
rates, both initial and sustained, of various types of 
wheel. This apparatus employs test pieces 4 in. square 
which are pressed on to the oscillating wheel under 
a gravity load of 5 lb. 

A resinoid bonded wheel, reference D200-50-B4- 
1/16, removed the following amount of material 
in inches per minute from the test piece :- 


Wimet ‘N’ ... nae .025 in. 
Wickman Oxide sig .050 in. 
Oege “A” ... ay, .090 in. 


Under the same conditions a metal bonded 120/160 
dian.ond wheel removed .018in. in the same time 
and was reasonably consistent on all three materials. 


future possibilities and machine tool 
requirements 


There is no doubt that sintered oxides provide a 
useful addition to the present range of tool materials. 
Coupled with the improvements continually being 
made in sintered carbides, there is now an urgent 
need for progress in machine tool design. 


Although it is about 30 years ago since tungsten 
carbides were first introduced, it is remarkable that 
there are still machine tools in existence older than 
the origin of tungsten carbides and on which attempts 
are being made to obtain higher production with 
carbide tools. 


If a machine tool is capable of full exploitation of 
the power input by the use of high speed steel, the 
gain in using carbide is in terms of cutting edge life 
only where a reduction might be made in the “ down 
time” of the tooling. Under this condition of full 
exploitation of the power input, the machine can 
remove no more metal with one tool than with 
another. Similarly, discrimination is necessary when 
applying oxides to machine tools which are already 
fully exploited by carbide. 

The bulk of experimental work done so far in the 
world with oxides has been carried out on machines 
not of the latest design. It should be borne in mind 
that many of these machines have been used at low 
spindle speeds and the high surface speed has been 
obtained when machining very large diameter billets. 
Results achieved in this way can be misleading, since 
the ratio of diameter to length of the workpiece 1s 
one which is rarely encountered in industry, and the 
effective front clearance of a tool is different when 
turning a small diameter as opposed to a large 
diameter. 

It is only in recent years that machine tools of 
advanced design have occasionally become available. 
On these machines, which are few in number, it is 
possible to set metal removal rates greater than can 
be achieved with carbides in their present state of 
development. Work, however, is well in hand to 
provide carbides capable of matching these machine 
tools. 








From present knowledge the field of application for 
oxides appears to be in the speed ranges beyond 
those normally catered for by carbides at the present 
time, the cutting loads at these higher speeds not 
necessarily exceeding those within the capacity of 
carbides. As higher cutting speeds are made possible 
by the use of alternative cutting materials, not 
necessarily either carbides or oxides, so the power 
required to remove metal faster imposes conditions 
which the machine tool designer will require to 
meet. 


The provision of automatic constant speed and feed 
control in such machines is highly desirable. Problems 
will also be presented in cooling the workpiece and 
in the method of application of such coolant. If 
liquid is used, at high rotational speeds considerable 
spray is developed, which means that the machine 
must be completely shrouded. The coolant must be 
introduced carefully to ensure that it does have full 
effect by being delivered in the correct place. In 
our opinion, the very haphazard flood cooling in 
general use today would be utterly useless. 


A further problem wil! be undoubtedly that of 
swarf disposal. This is a problem which is already 
creating limitations to the production rates of modern 
machine tools employing carbides, and the provision 
of swarf conveyors is not necessarily the complete 
answer. One can even visualise greater capital cost 
being involved in the equipment for evacuation of 
swarf in a production unit than the cost involved in 
the metal removal unit itself. 


A great deal of work has already been done in the 
achievement of high spindle speeds with bearings 
capable of long life and adequately lubricated under 
such circumstances, but the advanced features in- 
corporated in the Wickman research equipment 
described earlier will require to be commonplace 
before the full scope of exploitation for sintered 
oxides can be determined for industry. 
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carbide and ceramic tools 


in the finish turning of steel 


a. world’s technical press over the last few years 
covers much information on ceramic tools. 
Although the field is expanding rapidly, so far there 
seems to be no satisfactory comparative analysis of 
the results obtained in various countries, though it 
appears justifiable to suppose that in turning steel 
and some other materials — especially with lighter 
cuts — ceramic tools compare favourably with the 
“classic” tool materials. 


Depending on the operation involved. various 
cutting factors determine the economical and 
technical aspects of machining. In finish turning they 
are surface finish generated, dimensional accuracy 


* * 





Mr. Solaja, who is Lecturer in the Faculty of Mechanical 
Engineering at the University of Belgrade, has for the past 
two years been engaged on research at the Wolverhampton 


and Staffordshire College of Technology. 


a comparative investigation 


by Vladimir Solaja, Dipl.-Ing., A.M.I.Mech.E. 


From the information available on ceramic tools, it 
seems that they offer definite advantages over the 
“classic” tool materials. However, owing to some 
unfavourable physical characteristics, for the time 
being they are recommended mainly for lighter cuts. 
The criteria in finishing cuts are surface finish, 
dimensional accuracy and residual stresses in the 
surface layers —of these the first two appear to be 
better with ceramic tools, while the restdual stresses 
are slightly higher. Again, wear is less. This Paper is 
an account of the work so far completed by the 
author. 


and the residual stresses in surface layers. From many 
information on ceramic tools |e.g. see the bibliography 
compiled by Brewer (1957a)*, or a recent review 
by the author (Solaja 1957b)], a few sources may 
illustrate the main points. 


Spear, Robinson and Wolfe (1952) compare surface 
finish and depth of deformed layer in fine turning 
various metals with high-speed steel, carbide and 
ceramic tools. For mild steel, surface finish is best for 
ceramic tools, the depth of deformed layer being 
larger than for carbide, but less than for high-speed 
steel tools. Similar views are expressed by Zhikharev 
(1956); in addition, he showed that a_ better 
dimensional accuracy of the workpieces is achieved 
with ceramic tools. 


According to Shaw and Smith (1957), the difference 
of surface finish obtained with carbide and ceramic 
tools is due solely to the formation of the built-up 
edge and its variability in the course of cutting. 





* An alphabetical list of references is given at the end of 
the Paper. 
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Fig. 1. Clearance face with the typical 
pattern of wear in finish turning of 
steel. 
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It appears that, owing to the great influence of 
chance phenomena, a more systematic research along 
the proposed lines is needed; on the other hand, they 
do not take into account the influence of wear. 


In an extensive research programme, Tamaru and 
Shiraishi (1956) made an attempt to classify the types 
of tool failure. Their conclusion about the inferior 
surface finish obtained with ceramic tools contradicts 
the rest of the information available. 


Among many similar works, Albrecht (1957) reports 
that the variation of surface finish in prolonged 
turning 0.45°/, carbon steel with ceramic tools was 
within 28 and 32 win. (the limits appear to be 
exceptionally close), whereas Brewer (1957) asserts 
that the surface finish is only slightly superior to that 
obtained with carbide tools. 


From the point of view of wear, the study by 
Schmidt, Ham, Phillips and Wilson (1956) is of 
importance. From the fact that the width of wear- 
land at the clearance face with ceramic tools increases 
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irregularly, they conclude that the crumbling away 
of the small particles is the main cause for wear. 
This view is supported by Nadeinskaya (1956). In 
addition, by using radioactive tools, she noticed that 
the greater part of loose wear-particles is lost, whereas 
with carbide tools most of these particles are deposited 
on the machined surface or on the chip. 

Thus, according to the information so far available, 
ceramic tools seem to have some advantages over the 
“classic” tool materials in finish turning of steel : 
surface finish and dimensional accuracy are superior, 
but residual stresses are slightly higher. 

The object of the work attempted by the author 
was to connect the wear-phenomena in finish turning 
with the first of the criteria in such machining — 
the surface finish generated. Further on in the Paper, 
the main results are reviewed. 


the results of the author’s work 
In a systematic research programme on_ finish 
turning with carbide tools, which started at the 


Fig. 2. Finishes obtained when lapping 
ceramic Sintox 01 and carbide Mitia TE 
tips with various lapping media. 
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Faculty of Mechanical Engineering, University of 
Belgrade, Yugoslavia (1957a), and continued since at 
the Wolverhampton and Staffordshire College of 
Technology, Wolverhampton (Solaja 1957d, Solaja 
1958b), the author reached conclusions which may be 
summarised as follows : 


(i) The surface finish obtained in turning steel with 
a “sharp” carbide-tipped tool is only a hypo- 
thetical case, because, owing to the wear, the 
tool-form as reproduced on the machined 
surface changes from the very start of cutting. 
In finish turning concentrated wear in the form 
of grooves is usually present, the grooves being 
localised at the boundaries of the contact areas 
between the tool and the chip, viz. the work- 
piece. 


(ii) Typical wear-pattern on the clearance face of 
a worn carbide-tool may be seen in Fig. 1, and 
in microphotographs further on in the Paper. 
The symbols adopted by the author are used. 
In addition to the groove B, under the leading 
edge, which has no direct influence on rough- 
ness, groove B, forms at the intersection of 
the trailing edge and the surface generated in 
the previous revolution. This groove moves in 
the direction of tool-feed as its length increases. 
The crests of feed marks may reach the trailing 
edge at a distance from the first groove equal 
to the tool-feed, thus initiating a second groove; 
eventually, a number of grooves may develop 
in like manner. 


(iii) The difference (B, - B) was shown to be directly 
related to the maximum roughness hyax , and it 
seems to be possible to find an empirical 
relationship for the centre-line average rough- 
ness hcia also. A number of technological 
consequences have been examined already. 


(iv) Grooving appears to be a very complex 
phenomenon, differing from the phenomena 
which occur at the remaining parts of the 
interface, and a number of possible causes have 
been listed. However, it appears that fatigue, 
in close relation with the others, is largely 
responsible for regulating groove-formation. 


Taking into account that ceramic and carbide 
tools differ widely, it would be of considerable 
interest, both practical and theoretical, to examine 
systematically the behaviour of the two tool materials. 
An interim report from this work has been published 
already in Yugoslavia (Solaja 1958a), and those 
results together with some new findings are reviewed 
under two headings : 


1. experimental techniques ; and 


2. experimental results. 


1. experimental techniques 

The dimensions of both carbide and ceramic tips 
were approximately in. X ?in. + yin. and the 
tips were mechanically held in specially designed 
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Fig. 3. Mean values of surface finish in turning 0.25 %-carbon 
steel with ceramic Sintox 01 and carbide Mitia TE tipped 
tools in preliminary experiments. 


toolholders. The clearance face along the jin. side 
was given a rough form by grinding, final shape 
being obtained under a microscope, against a pre- 
cision graticule, by hand-polishing with diamond 
paste, grain size approximately 3 000. Tool geometry 
throughout the test was: back-rake angle a = 0°, 
back-clearance angle y = 8°, included angle £ = 80°, 
tool-nose radius r = 0.020 and 0.030in. It was 
essential to give the sharp edge thus produced a 
chamfer of 45°, and of the width of approximately 
0.0002 in. 


The optimum surface finish of tool-faces has been 
widely discussed in the technical press. The 
importance of the subject of surface finish of these 
materials in other fields, e.g. guides in textile 
machinery, was thought to warrant some investiga- 
tion. Therefore, some results achieved by hand- 
lapping ceramic-tips Sintox 01, and carbide-tips Mitia 
TE with various lapping media are given in Fig. 2. 
It may be seen that with all the lapping media, 
surface finish measured on a Talysurf Model 3 
Surface Analyser is inferior with ceramic material. 
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The machining tests and the measurements of 
wear-magnitudes and of surface finish were performed 
in the same manner as described recently (Solaja 
1958c). Most of the experiments were carried out 
with ceramic tips Sintox 01 and carbide tips Mitia 
TE and Seco F1 * on the bars of 0.25°%- and 0.38°- 
carbon steel and additional tests with some othe 
tool-grades and on other varieties of steel. 

In a few prolonged tests it was shown that usually. 
after a length of cutting of L = 6,000 to 7,000 ft.. 
the wear and surface finish stabilise and, therefore. 
in the majority of the tests the length of cutting 
was approximately L. ~ 8,500 ft. 

According to some previous reports [e.g. Isaev, 
Zorev and Kuchma (1952)], the scatter of the wear- 
magnitudes with ceramic tools is considerably larger 
than with carbide tools and, consequently, special 
care had to be exercised in controlling the conditions 
when repeating experiments. In this manner the 
scatter was held within reasonable limits (in a band 
usually less than + 10°/, for wear, + 20°/ for surface 
finish). 


2. experimental results 

The results of preliminary tests (Solaja 1957c) are 
given in Fig. 3, where ceramic tools show a decrease 
of roughness. The experiments at this stage did not 
justify any far-reaching conclusions on the relative 
performance, but they proved the interesting new 
finding that in spite of the differences between the 
two, the same phenomenon of concentrated wear in 
finish turning of steel occurs with both tool-materials. 





* Chemical composition of carbide tips is: WC 75% and 
70%, TiC 17.5% and 25%, Co 7.5% and 5% 


respec- 


tively 
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The quantitative discrepancies in the intensity of this 
phenomenon are responsible for the differences of the 
surface finish obtained, the same analysis as for the 
case of carbide tools (Solaja 1958c) being applicable 
to ceramic tools also. 


The importance of this finding can be easily 
appreciated from Figs. 4-8 which illustrate an 
experiment on prolonged turning 0.25°/,- carbon steel 
with Seco F 1 and Sintox 01 tools. In Fig. 4, the 
functions B,, B, hcta = L(ft) are drawn (curves Bo, 
B;, etc., being omitted), showing clearly that B is 
slightly larger, B, smaller with ceramic tools, and 
the difference (B, - B) being smaller, surface finish is 
improved. This is also apparent from the micro- 
photographs in Figs. 5 and 6 corresponding to the 
various stages of wear of the clearance faces, as well 
as from Fig. 7, where a few pen records are repro- 
duced. The final appearance of the rake faces may be 
seen in Fig. 8. 

Qualitatively similar observations can be made on the 
grounds of the experiments conducted under identical 
conditions except for the tool-feed. These results are 
shown in Figs. 9 and 10. Although the concentrated 
wear is clearer with carbide tools [partly due to the 
possible effect of minute crumbling and/or adhering 
of workpiece-material with ceramic tools as presumed 
by Nadeinskaya (1956) |, the grooves are distinctive 
with this small feed also. 


A different situation arises with 0.38°/,-carbon steel, 
and in Fig. 11 the wear magnitudes and the surface 
finish for the tool Sintox 01 are shown. On 
comparison with Fig. 4, larger wear and increased 
roughness may be observed; under the same con- 
ditions, the results with a carbide tool Seco F 1 are 
only slightly inferior. 








Fig. 6. Clearance face of the ceramic Sintox 01 tipped tool 
from Fig. 4 in various stages of the same experiment. The 
microphotographs correspond to L = 350, 1,500 and 32,000 ft. 
Direction of cutting from left to right, magnification 180 X. 


Fig. 5. Clearance face of the carbide Seco F1 tipped tool 
from Fig. 4 in various stages of the same experiment. The 
microphotographs correspond to L = 350, 1,500 and 32,000 ft. 
Direction of cutting from left to right, magnification 180 X. 
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Fig. 7. Characteristic pen records on a Talysurf Model 3- 
Surface Analyser from experiments shown in Fig. 4. These 
correspond to the microphotographs shown in Figs. 5 and 6, 
and to the start of cutting (L—~15 ft.). Direction of cutting 
from right to left, horizontal /vertical magnification 2000/100 X. 





The influence of tool-feed on the wear-magnitudes 
and surface finish for the two tool-materials in finish 
turning 0.38°/,-carbon steel can be appreciated from 
Fig. 12. The straight lines in the diagram show only 
qualitative trends — further systematic research being 
necessary for definite conclusions. 


A few experiments by changing cutting speed and 
depth of cutting were carried out. The first showed 
similar qualitative trends to those given in Fig. 3, 
and the depth of cut, when increased by a factor of 
up to 5, did not seem to affect the wear on the 
clearance face to any appreciable extent. 


Interesting observations were made when using two 
more grades of ceramic tools (Sintox 03 and 
Secoramic), and three varieties of alloy steel. From 
a restricted number of tests it may be presumed that 
Sintox 03 is more wear-resistant than Sintox 01 
or Secoramic, the last having an increased tendency 
towards edge-crumbling. In cutting alloy steel, a 
tendency for the difference (B, - B) to decrease exists, 
and consequently, although the magnitude of wear 
has been greater, improvement of surface finish has 
been achieved. The disappearance in some cases of 
concentrated wear. resulting in only a slight increase 
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of initial roughness, was noticed both with carbide 
tools at high cutting speed (Solaja 1958b) and ceramic 
tools at normal speeds. An example is given in Figs. 
13 and 14. As is apparent from the microphotograph 
of the rake face, owing to this form of wear the 
initial tool-nose radius actually increases (i.e. the 
nose “ flattens”), instead of decreasing as had been 
noticed in the case when concentrated wear takes 
place (Solaja 1957a). However, the surface finish does 
not improve as could have been expected, because 
of a short groove, noticeable on the right side of both 
faces in Fig. 14, which appears to make the surface 
finish deteriorate. Under the same conditions the 
results with a carbide tool Mitia TE were quite 
different : the surface finish at the end of cutting was 
hora ~ 160 ypin., the wear magnitudes being: 
B = 0.0039 in., B, = 0.0118 in. and B. = 0.0094 in. 

It has to be pointed out that in most of the 
experiments reviewed, the groove under the leading 
edge B, with ceramic tools was longer than the 
grooves under the trailing edge, and in a majority of 
cases its length was also greater than for carbide 
tools. This observation does not affect surface finish 
generated, but it may be of interest when economy 
of cutting (i.e. tool-life) is considered. 
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Fig. 8. Rake faces of a carbide Seco F 1 (above) and ceramic 
Sintox 01 (below) tipped tool corresponding to Figs. 5 and 6. 
Direction of cutting from right to left, magnification 180 X. 
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Fig. 9 (right). Magnitudes of tool-wear and 
surface finish in turning 0.25%-carbon steel 
with ceramic Sintox 01 and carbide Seco F 1 40 0.008 
tipped tools. Same conditions as in Fig. 4, 
except for feed f = 0.0021 in./rev. 
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Fig. 10. Clearance face of a carbide Seco F1 (above) and 
ceramic Sintox 01 (below) tipped tool from Fig. 9. Direction 
of cutting from left to right, magnification 180 X. 
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Fig. 12. Magnitudes of tool-wear and surface 

finish as functions of tool-feed in turning 

0.38 %-carbon steel with ceramic Sintox 01 

and carbide Mitia TE tipped tools. Same 

conditions as in Fig. 4, except for feed f = 
0.0021 - 0.0082 in./rev. 
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Fig. 13 Width of wear-land and surface finish 
in turning 17%-C-Cr-alloy steel (EN.31) with 
ceramic Sintox 01, Sintox 03 and Secoramic 
tipped tools. Same conditions as in Fig. 4, 
except for cutting speed V ~ 550 ft./min. 
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conclusions 

The research programme reviewed in this Paper 
enables the following conclusions to be drawn at this 
stage : 


1. In spite of the fact that the chemical, physica! 
and mechanical characteristics of ceramic tools 
differ considerably from those of carbide tools, 
the interesting phenomenon of concentrated 
tool-wear in finish turning of steel (i.e. the 
formation of grooves at the boundaries of the 
interfaces clearance face/workpiece and rake 
face/chip) is a characteristic phenomenon in 
both cases. 


fo 


As shown earlier by the author, the wear- 
magnitudes — in the first place the difference 
(B, - B) — are directly related to the surface 
finish obtained in finish turning. In all cases 
which have been examined, this difference was 
smaller with ceramic tools and, therefore, a 
better surface finish was to be expected. This 
assumption was confirmed in the experiments. 


3. It has been shown that the wear, and as a con- 
sequence the surface finish also, are largely 
affected by the workpiece material and by the 
cutting conditions. Much remains to be done to 
analyse systematically the influence of the 
variables encountered in machining, but it was 
proved that, within the cutting conditions 
applied in these experiments, wear under the 
trailing edge of ceramic tools was usually less 
than for carbide tools. 


1000 2000 3000 4000 $000 / [ft] 





Fig. 14. Clearance (above) and rake (below) face of the 

ceramic Secoramic tipped tool from Fig. 13 at the end of 

experiment. Direction of cutting from right to left, 
magnification 100 X. 
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roduction problems associated with 


industrial atomic energy 


A Paper presented to The Institution of Production Engineers at Wolverhampton, in December, 1957 


by Dr. J. E. Littlechild 





Dr. Littlechild, who is Technical Officer in charge of 
chemical productions at Operations Branch Headquarter 
of the U.K. Atomic Energy Authority, was educated at 
Boston Grammar School, Lincolnshire; and University 
College, London. He graduated in chemistry immediately 
prior to World War II, during which he served in the Royal 
Army Ordnance Corps. 


He returned to Unwersity work in 1946, at the University 
of Sheffield, in the Department of Fuel Technology of the 
Engineering Faculty, where he was appointed the first Coke 
Research Fellow of the British Coke Research Association. 
Between 1948 and 1950, he was a Lecturer in Fuel 
Technology at Sheffield, and in 1950 was awarded the 


degree of Ph.D. 


In 1950, he joined the National Coal Board at thetr 
Central Research Establishment, where he was particularly 
concerned in the development of processes for the production 
of smokeless fuels, and assigned several patents to the National 

Coal Board on the application 
of fluidised bed processes to th 


treatment of fine coal. 


Dr. Littlechild joined the 
Operations Branch of the 
U.K.A.E.A. in 1955, and has 
specialised in work on the 
chemical processing of uranium 
fuels and the production of 
nuclear reactor fuel elements. 





nuclear power production 

The largest programme of capital investment ever 
faced by the U.K. in peace-time is just beginning 
I refer to the programme for construction of atomic 
power stations. First announced in February, 1955, 
a White Paper described the programme for con- 
struction of nuclear power stations designed first and 
foremost for electricity generation. This programme 
suggested, optimistically, that electricity generati 
capacity from nuclear sources might total 1,500 - 
2.000 MW by 1965. 

Since then, the first two Calder Hall power- 
producing reactors have been completed and are 
feeding electricity into the grid. Progress on the 
design of the carbon-dioxide cooled reactor has been 
well maintained, and we now know how t 
and build a much bigger size of reactor station tha 
was foreseen in 1955. The White Paper estimated 
that the first Commercial Stations would be of LOO - 
150 MW capacity, but tenders already have been 
placed for the construction of a 275 MW station at 
Berkeley, Gloucestershire, a 300 MW one at Bradwell. 
Essex, and the stations at Hunterston, Ayrshire. and 
Hinkley Point, Somerset, are planned to have 
capacities of 320 MW and 500 MW respectively 
Plans for other large stations were recently announced 
for Trawsfynydd (500 MW output) and an even 
larger one at Edern (800 - 1,000 MW). 

Programmed nuclear capacity is now estimated as 
being 5,000 - 6,000 MW in operation equivalent to 
28° of total U.K. electrical output with a saving 
estimated at about 18m tons of coal (40°/ of total 
by early 1970's). The total capital investment needed 
for the electricity programme is estimated at £3,350 





373 








million. This is about £750 million more than if all 
the new capacity were conventional plant and 
illustrates one of the peculiarities of nuclear power, 
which is the very high capital investment needed and 
the low operating cost, by contrast to the_conven- 
tional fuel power stations. The charge of uranium 
metal fuel in each reactor is a very large capital 
item (260 tons uranium in the two Calder Hall 
reactors 500 tons in two of the C.E.A. designs), 
hut this charge requires replacement at very infre- 
quent intervals and even then can be re-processed and 
largely re-used. 

Although the “nuclear power stations” will be 
designed by “industrial consortia in collaboration 
with the U.K.A.E.A., and owned and operated by 
the electricity authorities, the Atomic Energy 
Authority have several particular responsibilities. The 
U.K.A.E.A. must procure and import uranium ore. 
They must manufacture fuel elements for sale to the 
electricity authorities and after use reprocess them 
for separation of uranium, plutonium and the highly 
dangerous radioactive fission products. It can be 
confidently expected that from the early 1960's 
onwards, the probable price of nuclear power will 
fall to less than the price of power from fossil fuels. 
The advantages of cheap electrical power to industry 
are obviously very great. 


production of nuclear energy 

The great virtue of atomic energy is, of course. 
the production of very large amounts of energy from 
very smal] quantities of fuel. As a simple comparison 
1 Ib. atomic fuel elements (which are very heavy 
size of a matchbox) = 1.000 tons of coal for energy 
production. 








Now an atomic power station is, in reality, a very 
simple thing — it consists basically of a pile (which is 
the equivalent of a furnace in conventional power 
plant) a steam generator and power turbine. 

Atomic energy is produced from the fission of large 
atoms, e.g. U and Pu. 


thermal neutron fission is the simplest type of 
atomic breakdown. 

The only naturally-occurring fissile element is the 
U**° isotope of U and natural U contains | atom 
U**> per 140 atoms U*** (0.7°%). 

The slow neutron fission of U**° enables a con- 
trolled chain reaction to be maintained, i.e. an 
operating reactor. This is because neutrons when 
emitted are fast and with 140 atoms U*** to | atom 
U***, the probability is that they will strike U*** 
atoms and be absorbed. 

By slowing down neutrons, the probability of 
striking U**® atoms is increased, so moderators are 
used in which the neutrons strike and share their 
energy with other suitable (i.e. non-absorbing) atoms. 
The neutrons are slowed to velocities corresponding 
with the moderator temperature and so are called 
thermal neutrons — a slow reactor, therefore, is 
called a thermal reactor. 

During thermal neutron fission plutonium is pro- 
duced and the first piles built in U.S.A. and Great 
Britain were constructed to produce Pu, the heat 
generated being wasted. The plutonium is separated 
out by a very lengthy and costly process of chemical 
separation. Handling and chemical treatment of the 
irradiated fuel elements is complicated by the fact 
that they are highly radioactive owing mainly to the 
presence of radioactive fission products. The fission 
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Diagrammatic representation of the extraction of uranium 
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products moreover slow down the chain reaction, as 
they are neutron absorbers and will eventually make 
the reaction die out. 


the extraction of uranium and manufacture of 
cartridges 

The purpose of this process is to extract from ores 
or concentrates uranium with a low content of 
neutron absorbing elements and others which may 
adversely affect the metallurgical properties during 
casting, machining and irradiation in the reactor. 
Additionally, the impurities must not cause difficulty 
in the subsequent processing of the irradiated fuel. 
Uranium is not manufactured by smelting, but by 
dissolution in acid, followed by batch-wise processes 
of solvent extraction and chemical reaction. 

The ore may be assumed to be received in the form 
of essential U,0, which, after crushing and slurrying, 
is fed with nitric acid at a controlled rate to the 
dissolver. The resultant uranyl nitrate solution is 
freed from insoluble matter by filtering through a 
plate and frame press. 

Purification is carried out by a continuous solvent 
extraction process in which a controlled feed of crude 
uranyl nitrate solution is fed into contact boxes, 
the bulk of the uranium passing into the solvent, the 
impurities remaining in the aqueous phase. The 
solvent phase is heated and the uranium back 
extracted into water. From this solution ammonium 
diuranate is precipitated by treatment with ammonia 
and filtered under vacuum on a Nutsch filter. 

In the dryway process, the partly dried diuranate 
is loaded on to graphite trays which when stacked 
in the reactor, allow the reactant gases to pass uwards 
from tray to tray and across the surface of the con- 
tained solid. 

The calcination reaction produces uranium 
trioxide, water and ammonia; in the next stage 





Fig. 1. 
Uranium purification at Springfields Works 





uranium dioxide is produced and, finally, 


tetrafluoride is formed as a result of treatment with 
anhydrous hydrofluoric acid. Both the temperature 
and conversion times are quite critical at all stages of 
this process, the physical form of the tetrafluoride 


produced being important to the next operation. 


The metal reduction charge consists of a mixture 
of magnesium raspings and tetrafluoride and the 
reaction is carried out in a pressure vessel lined with 
graphite. The reaction is strongly exothermic and is 
initiated by heat. A very good separation of metal 
and slag is obtained and after the reactor contents 
have cooled down, a solid metal billet of some 
hundreds of kilograms weight is separated from the 


slag. 
“ This plant creates many residual arisings 


uranium in the form of mother liquors, slags, swarf, 
crucible linings, etc. The general principle employed 
for the recovery of uranium is to recover by means 
of precipitation, in some cases preceded by an acid 
leach, the resultant precipitates being dissolved in 


acid and recycled into the purification stage. 


The fuel elements used in our present reactors are 
principally made from metallic uranium. As a metal 
this is not a particularly attractive material to 


fabricate. 


properties of uranium. metal 


Atomic No.: 92 

Atomic Weight : 238.1 

Solid phases: 3 («, B, y) 

Density: 19.0 g/c.c. (2.4 times that of steel) 

Melting Point: 1,133°C 

Radioactivity : (Natural U) Ge BO cc 
curies per gramme 














In visual appearance, a bar of freshly-machined 
uranium closely resembles steel. ‘the ditterence is 


easily detected, however, on picking up the bar 
weighs almost 2.5 times as much as a simular steel 
Dar. 

Indeed, it may be said that any resemblance 
between uranium and many of the common metals 
ceases with visual appearance. In addition to being 
slightly radioactive (it emits particles Le. 
helium nuclei), uranium is_ extremely active 
chemically. It reacts with the common gases oxygen, 
nitrogen and hydrogen, and hence all melting opera- 
tions must be carried out in vacuo or under argon. 
The material of the crucible for containing the molten 
raises problems, since molten uranium 

acts chemically with many of the more common 
refractory materials. High purity graphite has proved 
the most convenient material for crucibles and 
moulds: although it is dissolved slightly by molten 
uranium, carbon is one of the least harmful impurities 
n uranium from the nuclear point of view. 

Uranium is a relatively weak metal, and is only 
moderately ductile at room temperature. Its strength 
falls very rapidly with increasing temperature — from 
about 53,000 p.s.i. at room temperature to about 
27.000 p.si. at 150°C. It can be fabricated tolerably 
well by conventional procedures — forging, rolling, 
though cold working must be limited 
to smal] reductions, and in hot working, protection 
ocr is essential. 

U.K.A.E.A., uranium bars for fuel elements 

are cast and then machined to finished dimensions. 
g must be carried out using heavy cuts and 

high speeds; in addition, a plentiful supply of lubri- 
cant must be provided w hich i in addition to its normal 
function serves to minimise the fire-risk. Orthodox 
ypes of centreless bar turner are used for the purpose. 
and give very satisfactory results. All scrap in the 
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Fig. 2. Uranium machine shop 


form of turnings, cropped ends, etc., must be carefully 
preserved; and is chemically cleaned before being 
returned to the melting furnaces. 

The purity of uranium metal for nuclear applica- 
tions is extremely important. Apart from carbon and 
small additions of certain elements made for a 
specific purpose, the levels of most impurities cannot 
be allowed to exceed a few parts per million. Certain 
elements such as boron and cadmium are objection- 
able if they exceed a few tenths of a part per million. 
The importance of strict control over all operations 
and over “housekeeping” generally is, therefore, 
obvious. 


fuel element production 


The method generally employed for uranium fuel 
element production in this country comprises a 
sequence of casting, machining and heat treatment. 
Casting of the uranium into bars is carried out from a 
vacuum casting furnace of fairly conventional type, 
charged with approximately 400 lb. of uranium billet 
at each melt. Machining is kept to the minimum 
consistent with the production of a normal engineered 
bar, with only those small modifications needed for 
its special function and to simplify canning methods. 

It is known that on heating and cooling of uranium 
metal, quite considerable thermal stresses are set up 
owing to the unusual crystal structure of uranium 
which has little symmetry. Similarly so, with irradia- 
tion as well as creep due to ordinary thermal 
causes, irradiation can give rise to tiny zones of 
high stress which induce additional creep in the 
metal. For these reasons large grain sized metal 
would, after prolonged irradiation, exhibit severe 
roughening or wrinkling on the surface. Heat treat- 
ment is employed, therefore, to give the uranium a 
fine random grain size. 




















canning 

The operation of enclosing the uranium bar is one 
of these apparently simple, straightforward production 
jobs which in practice proves to be astonishingly 
complicated in order to achieve the high standard of 
quality needed. 

To start with, the canning material used must be 
compatible with both uranium and the reactor 
coolant; it must possess good heat transfer properties, 
maintain close heat transfer contact with the uranium, 
and have a low absorption cross-section for neutrons. 
Under the conditions of irradiation and thermal 
cycling, it must keep dimensional stability and not 
change in properties in a detrimental way. 

The cost of failure of a fuel element in service is 
very high and reliability is most important. This leads 
to an extremely closely defined specification for a 
fuel element, a rigorous testing routine and a very 
high inspection standard. Nevertheless, the efficiency 
for the Windscale and Calder fuel element production 
lines is of the order of 90°/-95°7/ (the efficiency 
from cast bar to finished bar is similar). 

The can used for the Windscale reactor fuel 
element (this goes into an air-cooled graphite 
moderated reactor) is made of aluminium, which is of 
particularly low absorptive cross-section for neutrons. 
Although the record of this metal in service in those 
reactors has been excellent, it is known that uranium 
and aluminium can react together to form a com- 
pound, UA1; with a much larger volume than the 
metals forming it. Formation of this compound can 
cause a can to bulge and fracture. Fracture of a can 
in a reactor can cause oxidation of the uranium, with 
consequent dispersion of the uranium and _ fission 
products into the cooling gas stream. This means the 
dispersion of heavy radioactivity into unwanted 
places and so is to be guarded against. Introducing 
a non-reactive layer between uranium and can has 
prevented this kind of interaction, but if conditions 
arise which rupture the layer, metal to metal contact 
will result. 





Fig. 3. Uranium canning 





In the Calder Hall reactors the fuel elements are 
arranged vertically and are stacked one on top of the 
other, each fuel element bearing the weight of those 
above it. This arrangement was adopted in order to 
achieve simplicity and to save the time and experi- 
mental work which would have to be devoted towards 
achieving an arrangement in which the fuel elements 
were separately supported. The arrangement naturally 
loads each fuel element as a strut and because at the 
temperatures which are achieved in the reactor the 
creep stress of uranium is low, there is a possibility 
that the fuel elements may bow under this load. 
‘his may be serious if the bowing becomes excessive 
because it can make discharge ot the fuel elements 
difficult. For this reason, experiments on creep have 
been vigorously pursued and it was reasonably pre- 
dicted that the worst conditions of creep would be 
towards the centre of the reactor where, although 
the load on the fuel elements is not at its maximum, 
the temperature is higher. 


This brief review of some of the problems entering 
into the production of finished fuel elements shows 
itself up in the cost of these elements, of course. It 
has been forecast that the long-term price of uranium 
concentrates is likely to be maintained at about 
£10,000 per tonne of uranium. The cost of extraction 
from the concentrates and purification is now 
relatively small (but used to be quite high). The 
cost of reduction to metal, casting bars, machining, 
heat treatment and canning is very considerable, how- 
ever. Even for aluminium or magnesium alloy cans, 
the price of complete natural uranium fuel elements 
for nuclear power stations will probably be of the 
order of £20,000 per tonne of uranium. 


future developments in fuel element production 


Sufficient has been said to show that the metallic 
uranium, cast and machined bar type of fuel element 
has already been developed to a weill-engineered unit, 
capable of being mass-produced in large quantities, 








as is required by the nuclear power programme. But, 


naturally, our thoughts have been ranging further 


field and other types of fuel element are in produc- 
uion and at an advanced stage of development. 
The plate type fuel element is one such. This 
nsists basically of a homogeneous alloy of uranium 
with another metal, say aluminium, rolled into plates 
which are cropped and trimmed to size. After 
suitable envelope which is completely 
sealed and welded, it is then possible to incorporate 
plates into a variety of assemblies according to 
the function of the reactor and the cooling medium 
mployed. It will be appreciated that the employment 
ange relative quantities of metal other than 
iranlum demands the use of enriched uranium to 
enable a reactor of conveniently small size to be 
tructed. The heavy water moderated materials 
ting reactors use plate type fuel elements. 
A: Dounreay. the first large-sized reactor in this 
intry to employ fast neutron fission is nearing 
pletion. The design of this reactor, which has no 
derator. has raised many problems, in particular 


accing in 


removal of very large quantities of heat from the 
smal] volume of the reactor core. To do this 
yuires an extremely unconventional heat transfer 
ystem, involving the use of molten metal pumped in 
rculatory flow. This has required the development of 


ement canned in a material capable of with- 


tanding high temperatures and the attack of molten 
etal. The conditions of fast neutron fission naturally 
reate demands for materials of unusual nuclear 
The outer can of the fast reactor fuel element 

f a tube of pure bium, a rare and unusual 

¢ ained within this tube is an annular en- 

hed fuel element with a _ second 
adium. employed as an inner tube 

ng down the middle of the assembly. Apart 

1 I r clear properties. there is a very 
rood reason for this particular selection of metals 





Fig. 4. Fuel element pressurising 


Overheating of the uranium during fission caused, 
say, by an interruption in the flow of coolant would 
very rapidly cause the metallic uranium to melt. 
In such circumstances, the vanadium inner tube 
would fuse long before the niobium outer sheath was 
attacked and would release the molten uranium 
which could then flow away harmlessly into a 
receptacle beneath the reactor, where the nuclear 
reaction would cease. 

It is becoming increasingly clear that for future 
reactor systems, the attainment of higher temperatures 
will be essential. For such systems, metallic uranium 
even when alloyed with other metals is too limited 
in its potentialities. The development of non-metallic 
materials of a refractory nature containing uranium 
or plutonium has received much attention in recent 
years and already several designs are at a very 
advanced stage. The problems are formidable, but 
we can be confident that the eventual attainment of 
high temperatures will not be limited by fuel element 
design considerations. 

Other problems exist in fuel element design and 
construction the solution to them is a major part 
of the solution to the future development of nuclear 
reactors. In particular, the utilisation of plutonium 
produced in the graphite-moderated civil reactors 
raises many problems, too varied for discussion during 
this short Paper. I hope that what has been said has 
been enough to show you the trend of progress in 
this field. 


nuclear power for propulsion 


The use of nuclear power for propulsion is 
dependent upon factors which vary from one applica- 
tion to another. Requirement of mobility immediately 
sets size limitations in most cases, and weight can 
also be a very restrictive variable. In general, choice 
of the reactor system and the subsequent design are 
governed by several factors and these include :- 











safety during normal operation 

safety following an accident 

3. physical size and weight of the 
which is influenced by | and 2 


pow eT un 


t. the economics of development and operation 


Safety during normal operation has to be genera 
assured by adequate shielding of the reactor The 
reactor shield has three main functions slowing 
down fast 


neutrons, the absorption of 
thermal neutrons and_ the gamma 
radiation. A complete concrete shield might he 6 ft 
thick, though by the use of other materials (e.g. stee 
and water), this might be reduced to 3 ft. Not mucl 
further reduction can be expected and such a shield 
will weigh over 100 tons. By limiting the working 
times for personnel in the vicinity of the reactor to 
say, 24 hours per week, shielding might be further 
reduced to about 4in.-6in. on steel and water. 
Additional reduction of weight is possible by splitting 
the shield, i.e. allowing some of the radiation to 

stopped by protective clothing worn by the operators 
In aircraft particularly, shadow shielding can be used. 
that is. locating the reactor well away from the crew 
space and just using shielding between crew and 
reactor. This not only has complications during 
maintenance and when the aircraft ts on the ground 


escaping 
absorption of 


but also when flying, as there may be appreciabl: 
back-radiation from the air and from the ground 
Information on this reflected radiation is not eas‘ 
to obtain and in the U.S. a tower facility has bee 


Fig. 5. A plate type fuel element (E.B.W.R.) 





erected. This comprises four 300 ft. high towers with 
a small reactor suspended in the air between them. 
so that measurements can be made on mock-up 
arrangements of aircraft shield design and on air and 
ground scatter of radiation. Other tests have been 
carried out with an aurcraft a B.-360 Carrying al 
yperating reactor. Ihe reactor did not provide al 
power for the aircraft, but acted merely as 


vf activity 


source 


Safety in operation for ships and submarines is not 
so difficult to achieve as for aircraft, as the weight 
limitations are not so severe. In three years’ « peratior 
of the U.S.S. Nautilus, the first atomic powered sub- 
marine, the mean dose for the personnel! has beet 
less than 10 ot the working tolerance. This is the 
result of careful design of the shielding 

Following the shut-down of a reactor, there is a 
jf radioactive 


considerable amount of heating from 


decay products. This build-up can cause considerable 


sumcient 


neating or the fuel eiements 











iuse I 
in some cases. From this point ot ew, it IS desirabdie 
that fuel elements used should be non-inflammable 
As a major accident could well be accompanied by a 
release of the cooling medium. it is also desirable 
that this should not become radioactive in use. If this 
is so, it leads to simplification of the shielding problem 
as well. 

The physical size of the reactor is yoverned Dy the 
particular reactor system used and the shielding 
necessary Nauti us uses a Pressurised Water Reactor 
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(P.W.R.) which is fuelled by plate type uranium 
elements. The reactor uses highly enriched uranium 
as its fuel and the uranium charge cost must be about 
£1m. The effective life of the charge is 24} years with 
200 days per year operation. The capital cost of the 
equipment would be about £7m compared with £1m 
for a conventional power plant, and the result is that 
the fuel costs for a nuclear submarine or similarly 
for a ship with this type of reactor, are about 10 
times that when using conventional oil burning 
equipment. 

Furthermore, a reactor for spasmodic operation will 
have to be rather extravagant in its use of fissile 
material. On shutdown a thermal reactor builds up 
fission product decay residues which are strong 
absorbers of neutrons. This effect results in a normal 
reactor being inoperable for a few days following a 
shutdown, but it can be overcome by using an 
excess of fissile material to provide excess reactivity. 
Sufficient control rods have to be installed to balance 
out this excess reactivity during normal operation. 

Enriched uranium reactors in development for pro- 
pulsive purposes are nearly all being subsidised by 
governments. Amongst interesting projects under 
consideration is a Japanese oil tanker which will be a 
submarine of 20,000 tons dead weight, probably using 
a sodium graphite reactor developing 20,000 h.p. 
giving a submerged speed of 22 knots. A firm of 
naval architects are also designing a 68,000 ton 
tanker. 

The means of transforming developed nuclear 
power into the propulsive force in the vehicle will 
vary greatly. It has been suggested that a closed cycle 
gas turbine may provide a useful solution to the 
‘ Design studies of the economics of pro- 
ducing nuclear powered small vehicles (e.g. loco- 
motives and aircraft) are not too optimistic. A figure 


prob] jem 





has been published in the United States quoting the 
production of a large locomotive as being twice as 
costly as for a diesel engine. 

It might be interesting to outline the probable costs 
of development for a reactor system for an applica- 
tion such as we have described. The zero energy 
facility which will be the first reactor experiment 
involved may cost from £100,000 to £250,000, e.g. 
two were used at Harwell (Zephyr and Zeus for the 
fast reactor development at Dounreay). Construction 
of a tower facility might cost £lm and the carrying 
out of experiments on fuel elements will need the 
construction of reactor loops at a cost of, say, 
£100,000 each. After all this work it will be necessary 
to build a land based prototype reactor which may 
cost £10m, and this is before we have to relate the 
project to its final shape. 

For aircraft, the preliminary work would take 
several years and the design construction and proto- 
type stages several more; in fact, it would be un- 
reasonable to expect the construction of a prototype 
reactor in less than 15 years from the commencement 
of work on the project. 

Nuclear power has, of course, a very real con- 
tribution to play in transportation in the United 
Kingdom providing, as it does, economic generation 
of base load electricity which can be transmitted to 
railways at relatively low cost. It has been estimated 
that the coal consumption of the railways of this 
country is likely to be cut from the 12,000,000 tons 
per year of today, to about 5,000,000 tons in the 
1970°s. Of course, the date of this final realisation 
will depend to a large extent on the financial policy 
of the Government but whatever happens, it must be 
clear that it is in this direction that the immediate 
application of nuclear power to transport is going 
to be felt. 





DISCUSSION 


In the Chair: 


Mr. B. G. 


JACKMAN, M.LProd.E., 


Midlands Region Chairman. 


Mr. L. W. Farrer 


Wolverhampton). 


Villiers Engineering Co. Ltd., 
who opened the discussion, said 
that basically. they were talking about producing heat 
and. of course. heat was something which mechanical 
engineers “ed how to handle. It was a wonderful 
example of engineering and the problems which had 
beset Dr. Littlechild were fantastic. 

So far ao had not been given much hope of 
cheaper energy in the future, and Mr. Farrer asked 
whether, by 1965-1970, they could hope to find 
some reduction in the cost of electricity ? Many years 
ago, there was a joke about ‘carrying coals to New- 
castle °, but in spite of the efforts of the coal industry, 
the U.K. now had to import coal. 


Dr. Littlechild, in reply. said that Sir Christopher 


Hinton, who took up the post of Chairman of the 


C.E.A., examined this question very closely in the 
Paper he gave recently in Sweden. One difficulty was 
that they were really reviewing costs against infla- 
tionary disadvantages. Prices must rise, and coal was 
costing more to get. There was the fact that coal was 
becoming more difficult and more expensive to mine. 
Sir Christopher Hinton estimated that by the mid- 
1960's the cost of power from atomic power stations 
should become comparable, but the price at the 
moment was balanced by the fact that the nuclear 
power stations were producing military plutonium. 
After mid-1960, nuclear power costs should fall, but 
this would depend upon our ability to design large 
pressure shells. Certainly by the early 1970’s power 
costs should begin to fall. By 1980, Dr. Littlechild 
could see power no longer becoming an expensive 
commodity. Production of power could be unlimited. 























Mr. L. R. Evans (The English Electric Co. Ltd., 
Stafford) asked if the Atomic Energy Authority was 


e) 


developing a beryllium can : 


Dr. Littlechild, confirming this, said that beryllium 
had some extremely difhcult properties as a can 
material, the most important being the great hazards 
associated with it. Beryllium was extremely dangerous 
to health. The dust was very poisonous and there 
was beryllium poisoning of the lungs. Until they 
knew how to overcome these problems, there were 
going to be a lot of complications. 


Mr. Edwards (Accles © Pollock, Oldbury) commented 
that fuel elements were presumably needed in very 
large quantities for the next stages of power genera- 
tion and necessitating the provision of considerable 
facilities by industry; what was the use of them in 
terms of time ? 


Dr. Littlechild thought there was no doubt at all 
that we should have to run power stations as presently 
designed and the useful life must be 20 years plus. 
They were going to cost a fair amount of capital, and 
we should just not be able to write off the Calder 
Hall type reactors. It was desirable for steam genera- 
tion purposes to produce steam at as high a pressure 
as possible. 


Mr. Shipton (/. Brockhouse © Co. Ltd., Wolver- 
hampton) asked if it was possible to can uranium, 
and what machine tools would be used ? 


Dr. Littlechild replied that materials were canned 
in order to contain fission products. Some of these 
were gases or materials which would react with 
oxygen and would produce dust and powders, burning 
like zinc. A burst cartridge, i.e. with a slight weld 
failure, would be sufficient to shut down a reactor. 

Tungsten carbide tipped tools were quite satis- 
factory to give quite a normal machined finish. An 
interlayer was needed when using uranium within 
aluminium cans, otherwise there was a chemical 
reaction between them. 


In reply to a question as to how long Calder Hall 
type reactors would continue to be built, Dr. 
Littlechild said a very long life was predicted for the 
Calder Hall type reactor. It was now considered to 
have an even longer life than when the first White 
Paper was produced. This White Paper saw three 
stages, and it was envisaged that the Calder Hall type 
might only be built up to about the 1966 period, 
but they were capable of further development. 
Hydrogen as a coolant gas was being explored. There 
were obvious disadvantages, but on the other hand 
there were some great advantages. It was an 
extremely light gas and, moreover, it had other 
properties which were very attractive. 


In reply to a question as to whether, at this stage, 
there were any cases where heat and not power was 
being taken from the pile, Dr. Littlechild said this 


was so at Windscale and Harwell. There was also 





a reactor being developed in Europe which was pro- 
ducing steam entirely tor process purposes. 


Mr. Barlow (Audley Engineering Co., Newport) asked 
Dr. Littlechiid what he considered to be the future 
of the gas-cooled type of reactor when or if it was 
superseded by liquid ? The reply was that a long 
lite was envisaged for this type of reactor. 


In reply to Mr. Kenyon (Tube Investments Ltd.), 
who asked if there was any future in stainless steel for 
material in reactors, Dr. Littlechild said that the first 
power station made by the Russians was about one- 
tenth the size of the Calder Hall station. This used 
stainless steel canned fuel elements, which was a 
very expensive system. Such a reactor could not be 
fuelled on natural uranium. Stainless steel was a very 
good canning material, but its neutron-absorbing 
properties made it a difficult material to use. Neutrons 
were a valuable commodity and the cost of neutrons 
must be borne in mind. 


Mr. L. R. Evams said he understood that the Japanese 
were interested in the establishment of a power pro- 
ducing reactor of British manufacture, but was it Dr. 
Littlechild’s opinion that we were likely to be able to 
continue fuelling this reactor, and could we become 
one of the major exporters of power reactors to other 
parts of the world ? 


Dr. Littlechild replied that, of course, we hoped to be. 
This could be a very good line of business, and very 
valuable to the electrical industry. 

The Japanese had a similar fuel problem to that of 
the British. They had limited natural fuel resources, 
as compared with those of the Americans or Russians. 
If the Japanese could be persuaded to develop a 
technology based on Calder Hall reactors, this was 
very good business for Britain, as it meant that their 
fuel element development was following a similar 
pattern to ours. 


Mr. Hingston (John Thompson Ltd.) asked to what 
extent would this counterbalance British coal imports, 
in regard to economics ? Would what was being 


built today be out-of-date by the time it was built ? 


Dr. Littlechild said the answer was “When does it 
become out-of-date ? Until somebody can show you 
that his power station is a better economic problem. 
you will run the one you have got and presumably 
we can design gas-cooled nuclear power stations 
which will last 20 years and perhaps longer. This 
means that you have got to have a good economic 
proposition before going over to another system. A 
new system may use the uranium more efficiently 
you take out the uranium, reprocess it economically 
and put it back again. You can do this until you 
have burned up all the Uranium?’ contained in it. 
I think that the input of new uranium to an existing 
gas-cooled reactor system would be quite small, there- 
fore, the fuel costs would be small ”. 


(concluded on page 384) 
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Output Pattern in 


Repetitive Tasks 


with special reference to 


Compensating Relaxation Allowances 


by N. A. DUDLEY, 
Ph.D.(Birmingham), B.Sc.(London), M.1.Prod.E. 


PART 


Conclusions, and general statement of principles 
of application 


performance variations during work periods 


\ comparative analysis of the recorded data reveals 
that when trained and experienced workers are en- 
gaged on repetitive manual or manually controlled 
operations ‘which have been standardised as to the 
method of working and work content) during the 
periods of time which are regarded as normal in 
current practice, their performances display certain 
characteristics which are common to the wide range 

tasks studied. 

These characteristics are as follows :- 


Operation and constituent element times are 
substantially constant, within § close limits. 
throughout the working day with no 
statistically significant trend discernible. 

2. The range of element times throughout the 
working day is no greater than that which could 
be expected to arise from random variations 
ind there is no statistically significant trend. 
Variations which occur in the pattern of motion 
element times are attributable to voluntary 
changes in the operator s working pace 

+. Personal delavs. under the worker's control 

here these occur, tend to be grouped towards 
the beginning and end of each work period. 
4 slightly greater percentage of time (but not 
ecessarily more time) is lost by reason of 
afternoon than 
luring the morning work period 


persona! delays during the 


Ancillary work and operational! delays. where 
these occur tend to be grouped towards the 
pevinniny and end Oo} each work period 
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7. Non-standard or “ foreign” operation elements 
result from the interruption of the repetitive 
work pattern by personal or operational delays. 


Differences between workers 
(a) on the same operations 


While the characteristics noted above are typical 
of all the operations studied, it was found that 
differences in average element times, and hence in 
the average working pace, achieved by different 
workers on the same tasks, could not be explained 
solely in terms of consistently higher or lower levels of 
performance. 

Analysis of the histograms of element times, in 
such cases. indicates that these differences in per- 
formance are associated with differences in operator’s 
skill and experience. 


(b) on different operations 


In spite of differences in the nature of the work, in 
the degree of physical effort and of attention required, 
and in the sex of the operators, time lost through 
personal delays varied only slightly. Such time 
including the “tea break ”’) did not exceed 10°/, of 
the work shift. Incidentally, the time lost was least 
in the case of female workers engaged on what 
appeared to be most arduous work (operation 18). 


Operational delays and ancillary work 


Although all the operations studied were highly 
repetitive and performed continuously throughout 
the day. there were considerable differences between 
the operations in the amount of time lost by reason 








of operational delays preparation and waiting 
time —— and ancillary work. In the case of light work, 
probably due to more effective planning of produc- 
tion, very little time was lost through operational 
delays. 

Where such delays occurred, they tended to be 
grouped as in the case of personal delays 
towards the beginning and end of work periods. 
and were mainly responsible for the general * late 
start” and “early finish ”. 

As noted above, these operational delays had the 
effect — similar to that of the personal delays 
of introducing non-standard elements into the opera- 
tion cycle. 


Output curves 


The shape of the “typical saddle-back ~ output 
curve is to be accounted for largely in terms of lost 
time due to ancillary work, operational delays and. 
to a less extent, personal delays. Indeed, the output 
rate curve approximates very closely to the curve 
recording the distribution of productive and non- 
productive time. 


Hence, the first of the preliminary hypotheses 
stated above, to the effect that: “ During the work 
shift, the operator increases his pace to a maximum 
which he maintains until physical or mental * fatigue ° 
result in a gradual reduction in pace from work 
cycle to work cycle, towards the end of the working 
period ” must be rejected in favour of the second 
which states that: “During the work shift, the 
operator maintains a consistent working pace, but 
interruptions, due to personal and operational delays 
and ancillary work, result in trends in the rate of 
output ”. 

Clearly, therefore, no valid hypothesis concerning 
operator's working pace can be based upon the output 
curve, to which variations in the time taken by 
workers to perform operation elements make no 
significant contribution. 


C.R. allowances 

It is, therefore, in the analysis of lost time, rather 
than of operation time, that the need for fatigue, 
relaxation or other allowances is to be sought. 


Allowing for the fact that, in exceptional circum- 
stances, special allowances may be required, due to 
the effect on operator performance of, for example. 
abnormal working conditions, the range of C.R. 
allowances given in practice is greatly in excess of 
time actually lost by reason of personal delays. 

It is suggested that the reasons for this practice 
are :- 

1. that an allowance of time is needed to accom- 
modate ancillary work and operational delays 
(which are often not catered for otherwise, or 
only inadequately so) ; 

2. the fact that (due to lack of clear definition ot 
the task) the basic conditions necessary before 
time study should be undertaken are frequently 
not checked in practice ; 


3. the failure to appreciate that an allowance for 
“ fatigue effect” is provided, to some extent, in 
the establishing of a concept of normal pace. 
in the process of rating : 


+. the deliberate inflation of C.R. allowances. in 
some firms, to compensate workers on low basic 
rates of pay bv increasing their piecework 
earnings. 


Principles to be observed in the determination 
of time study allowances 


1. Before a time study is undertaken, it is necessary 
to ensure that the operation to be studied has 
been standardised via prior method study. and 
clearly defined, and that the operator, trained 
and experienced, is working in the approved 
manner, under normal working conditions, and 
producing satisfactory work. 


2. When the conditions necessary for the taking 
of a time study have been established, long 
production studies or, where appropriate, 
activity ratio studies — should be undertaken 
to determine the causes and duration of non- 
productive time. 


3. While time studies need to be made for every 
individual operation, production studies need 
only be made for each class of work or type 
of process. 


4. Insofar as non-productive time arises from in- 
efficient production planning or supervision, 
action should be taken to eliminate this, both 
to increase the time available for productive 
work, and to reduce the number of “ foreign 
elements ” arising from such interruptions. 


5. Where non-productive time is “ unavoidable ™, 
special and separate allowances of time for 
“ancillary work” or “non-standard conditions” 
should be given to cover these contingencies. 
(Unless this is done, labour productivity figures 
are of little value, and can give rise to in- 
accurate and misleading interpretations.) 


6. The frequency of operation element times, 
derived from production studies, should be 
plotted in the form of histograms as checks on : 


a) working pace, which can be assessed both 
from the shape of the histograms and from 
equivalent ratings ; and 


b) the trend of times from one work period to 
the next. In the event of significant trends, 
examination should be made of the fre- 
quency and distribution of lost time. Should 
this not account for the trends, it is most 
likely that variations in the method of 
working have been introduced. 


7. Having by elimination or by provision of special 
allowances accounted for operational delays 
revealed by production studies, personal delays 
can then be analysed. Lost time attributable 
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to personal needs should not normally exceed 
5°, of the work period, while that required 
for relaxation will not normally exceed an 
additional 5°/,, including any tea break. 


Further research on C.R. allowances 


While, for the purposes outlined above, long pro- 
duction studies or activity ratio studies have been 
shown to be essential in all works using time study, 
it would appear that work simplification, motion 
study and mechanised materials handling have 
rendered unprofitable any major research project to 
establish C.R. allowances for general use in time 
study practice where normal working conditions 
occur. 


The definition in many industries of what con- 
stitutes “ normal ” or optimum working conditions is, 
however, by no means clearly established. It is, 
therefore, suggested that the research techniques used 
in this thesis might be applied with advantage to a 


wider range of manual operations, in conjunction 
with physiological studies, to establish, on a basis of 
direct observation, the limiting conditions beyond 
which C.R. allowances, additional to those found to 
be necessary in the operations studied, may be 
required. 


On the basis of such data, the magnitude of the 
allowances for relaxation required by workers on 
repetitive manual operations might then be regarded 
as an index of the efficiency of the design of those 
operations, and of the degree of abnormality of the 
working environment. 


The necessity for further work on rest periods and 
fatigue is most obvious in the case of mining or other 
operations which often require to be carried out in 
cramped postures, or under extremely hot and humid 
atmospheric conditions. In such cases, the effects of 
the abnormal conditions on the health and working 
capacity of the worker is of great importance and of 
equal interest to the physiologist and the engineer. 


(Parts I, II and III of this Thesis appeared in the March, April and May issues of the Journal.) 





“PRODUCTION PROBLEMS ASSOCIATED WITH INDUSTRIAL ATOMIC ENERGY ” — 


Mr. Goodacre (John Thompson Ltd.) enquired what 
fraction of the initial cost of the fuel was the re- 
processing and what approximate period was 
envisaged for the running of initial charges ? 


In reply, Dr. Littlechild said that questions on 
economics were difficult. Uranium fuel elements cost 
£20,000 per ton. It was hoped to achieve an irradia- 
tion life of 3,000 megawatts a ton, but that depended 
on the power level. If it was burnt up slowly, it 
lasted longer. 


The Chairman, Mr. B. G. L. Jackman, M.I.Prod.E. 
(Lockheed Hydraulic Brake Co. Ltd.), asked Dr. 
Littlechiid if he would enlarge on some of the human 
problems of radiation. Mr. Jackman understood that 
the limit in some cases was 12 minutes a day. 


Dr. Littlechild replied that a distorted picture of 
radiation hazards was often presented. They were all 
exposed to radiation right from the day they were 
born. It was a natural part of their environment and 
all they were concerned with was what level of 
radiation was acceptable. The food they ate might 
be very slightly radioactive, and they were certainly 
all exposed to it — even the walls were slightly 
radioactive. The Medical Research Council had 
advocated caution in the use of X-rays. They should 
not be cancelled out, but should be used with caution. 
It was obvious that some parts of the body would 
withstand more radiation than others. A very high 
dosage of gamma rays could kill instantly, but a 
worker could receive a permitted average dose daily 
and remain unaffected. The health standards of the 
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A.E.A. were very high and were well maintained, 
both in regard to radiation safety and general in- 
dustrial health. 


Mr. Scriven (Villiers Engineering Co. Ltd.) asked, if 
hydrogen were used, would this offset saving regard- 
ing the actual cost of the reactors ? 


Dr. Littlechild’s answer was that the controlled 
thermonuclear reaction they knew only a little about, 
but he could not see power costs coming down 
rapidly on this account. To maintain a thermonuclear 
reaction required the fantastic temperature of 
100,000,000°. It was quite a different task from the 
development of a thermonuclear weapon. 


Mr. Edwards (7.]. Group Services), speaking of the 
training of technical staff, commented that advances 
had been made in the last 10 years since the A.E.A. 
was formed, but in the meantime, technical colleges 
and universities had been turning out engineers and 
technologists with little knowledge of nuclear 
engineering. Did this raise any special problems in 
obtaining the required quality and quantity of tech- 
nical staff and did they need any special training ? 


Dr. Littlechild thought that staff should be specially 
trained for atomic energy work, and the technical 
quality should be high. There was a need for not only 
a good engineer to run a power station, but also for 
an expert physicist who understood its implications 
in detail, and would have a clear picture in his mind. 
Some kind of dual control was going to be needed in 
the future. 
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HE last Council Meeting of the 1957 - 1958 

Session was held at 10 Chesterfield Street, 
London, W.1, on Thursday, 24th April, 1958. The 
meeting, at which the Chairman of Council presided, 
was attended by 24 members. Also present, by 
invitation of the Council, were Mr. J. R. Widdowson, 
Chairman of the Sheffield Section; Mr. H. F. Harker, 
Honorary Secretary of the Ipswich Section; and Mr. 
J. Rook, Chairman of the Sheffield Graduate Section. 


Election of Principal Officers, 1958 - 1959 


In accordance with notice given at the January 
meeting of the Council, it was proposed by the 
Chairman, and unanimously carried, that the 
following Principal Officers be elected for the year 
1958 - 1959 :- 


President : The Rt. Hon. The Earl of Halsbury, 
F.R.L.C., F.Inst.P. 

Vice-Presidents : Mr. J. E. Hill; Mr. G. R. Pryor. 

Chairman of Council : Mr. H. W. Bowen, O.B.E. 

Vice-Chairman of Council: Mr. R. H. S. Turner, 
M.A.(Cantab.). 


In submitting these proposals, the Chairman com- 
mented on the Institution’s good fortune in having 
such a very active President. On behalf of the 
Council he thanked Lord Halsbury for his services 
over the past year, and expressed their gratitude that 
he was prepared to accept office for a further year. 


With regard to Mr. Hill and Mr. Pryor, the 
Chairman felt there was really nothing for him to 
say, because their record of service to the Institution 
was worthy of whatever honour could be bestowed 
upon them as Vice-Presidents. 


Mr. Bowen’s interest in and activities on behalf 
of the Institution were widely known, and there was 
no doubt that in him, the Council would have a 
most capable Chairman. The Institution was 
especially grateful to Mr. Bowen for the way in 
which he had carried out the liaison work with over- 
seas Sections during his term of office as Vice- 
Chairman. 





REPORT OF THE 


MEETING OF COUNCIL 


Thursday, 24th April, 1958 


Finally, the Chairman expressed his pleasure that 
Mr. Turner had acepted the office of Vice-Chairman 
of Council. 


Each of the newly-elected Officers, in a brief 
address, thanked the Council for the confidence 
shown in them. 


Commenting that the present occasion was the last 
at which he would preside, the Chairman expressed 
his warm appreciation of the Council’s support during 
his term of office. 


Mr. F. W. Cranmer 


The Chairman drew the Council’s attention to the 
fact that one of their best-known members, Mr. 
Frank Cranmer, had now retired from business, and 
was attending his last Council Meeting in an official 
capacity. 

Mr. Cranmer intended to continue his Section 
activities, for which those in the North-West were 
very grateful. The Chairman knew from personal 
experience what a wonderful job Mr. Cranmer had 
done for the Institution during the many years he had 
held office of one kind and another. Not only had he 
attended Council, and served as a Section Chairman 
and Section Honorary Secretary, but he had also 
done valuable work as a member of the Education 
and Membership Committees for a great number of 
years. 


He extended to Mr. Cranmer the good wishes of 
the Council for his retirement, and invited him to 
attend meetings of the Council whenever he happened 
to be in London and wished to do so. 


Finance 

The Finance and General Purposes Committee 
were pleased to report that in spite of increased costs 
during the year, the surplus of income over expen- 
diture was likely to exceed the amount budgeted. 
This was partly due to the loyal response of members 
in the prompt payment of their subscriptions, and 
partly because of economies effected in the Head- 
quarters administration. 
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Production Exhibition and Conference, 1958 


It was reported that all arrangements for this 
event had been completed, and details circulated to 
members. In February, a Press Conference, held at 
Head Office, and addressed by the President, Lord 
Halsbury, had attracted 120 representatives of the 
National and Technical Press, who were given the 
opportunity of meeting the Conference speakers and 
members of the Organising Committee. 


Co-operation with Polish Society of Mechanical 
Engineers 

It was reported that a party of 10 members of the 
Institution, together with the Secretary, would be 
fiying to Warsaw on 27th April, 1958, at the invitation 
of the Polish Society of Mechanical Engineers, for a 
10-day tour of Polish industry. A reciprocal visit of 
Polish engineers to the U.K. would take place 
towards the end of May. 


Revised Associate Membership Examination 


The Education Committee reported that booklets 
on “Subjects and Syllabuses for the Associate 
Membership Examination” and “Notes for Guidance” 
have been issued to technical colleges, training 
officers, etc., and specimen examination papers were 
now available. 

The Exemptions Sub-Committee had met twice to 
consider exemptions that may be given on the new 
examination scheme. 


Summer School 


It was announced that the theme of the 1958 
Summer School. to be held at Ashorne Hill. 
Warwickshire, from 27th-31st August, would be “ The 
Advancing Frontiers of Production Engineering ~ 
and that the nine lectures in the programme would 
be based largely on the Management ‘tool’ subjects 
of Part II, Group C, of the 1960 Associate Member- 
ship Examination (see Supplement to this Journal). 


Elections and Transfers 


The Council approved a number of applications 
for membership and transfer. details of which appear 
i a 207 200 e- 7 
on pages 387 - 388 of this Journal. 


Membership Theses 


It was reported by the Membership Committee 
that Notes for Guidance were now available to can- 
didates submitting theses. 


The Journal 


The Editoria] Committee advised the Council that 
an adequate and varied supply of material for publica- 
tion continued to become available. and there had 
been considerable demand outside the membership 
for the January and February issues. 

The sale of advertising space showed an 
encouraging upward trend for the first three months 
of 1958, but the constant and increasing support 
of members of the Institution was required if this 
trend was to be maintained 


sh) 





Institution Papers 


It was reported by the Papers Committee that the 
meeting at Bristol University on 6th February last, 
for the presentation of the 1958 Viscount Nuffield 
Paper by Lord Hives, drew a capacity audience, and 
was a most interesting and enjoyable occasion. Mr. 
G. R. Pryor, Vice-President, was in the Chair. 

Lord Hives’ Paper, “Technical Education for 
Production Engineers Some Reminiscences and 
Experiences “, appeared in the April issue of the 
Journal. 

There was also a full attendance at the University 
of Leeds, on 24th March, to hear Dr. V. E. Yarsley 
present the 1957 George Bray Memorial Lecture, 
entitled “The Fabrication of Plastics”. This was a 
most comprehensive Paper, which would appear in 
the July issue of the Journal. 

The Committee were also pleased to report that 
Sir Cecil Weir, Past President, had accepted their 
invitation to present the 1958 Sir Alfred Herbert 
Paper, in London, on 11th December next. His 
subject would be: “European Free Trade — Its 
Origins and Implications ”. 


Research 


The following reports were made on behalf of the 
Research Committee : 


Marertats Hanpiinc Group. Three meetings of the 
Group Committee had been held during the quarter, 
and arrangements had now been made for the 1958 
Group Convention to be held in Brighton on 13th - 
15th October next. The Convention would be devoted 
almost entirely to syndicate work covering the in- 
vestigation and solution of specific handling problems 
at certain factories in the Brighton area. The Group 
Committee continued to participate in the work of 
the National Joint Committee on Materials 
Handling. 


MareriaL Utirisation. The Sub-Committee had 
met twice during the quarter, and their Report was 
now being prepared in final draft form. 


Sources OF INFORMATION. There was nothing further 
to report in regard to the preparation of the 
Direct ry. 


ControL or Quatitry. The Sub-Committee had held 
five meetings during the quarter, and had completed 
work on the final draft of the Report. 


Jour Research ComMMItree witH I.C.W.A. It was 
expected that a meeting of the Committee would 
shortly be called, when the sub-committees had 
prepared reports on their progress. 


Standardisation 


The Chairman of the Standards Committee, Mr. 
H. Stafford, reported that an invitation had been 
received from the British Productivity Council to join 
the Committee on Variety Production. 

It had been noted with satisfaction that, following 
representations from the Standards Committee, B.S.1. 
had started work on the standardisation of unit 
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heads. There were now 148 Institution members 
serving as representatives on 117 B.S.I. Technical 
Committees. 


With regard to the Fourth Annual Conference of 
Standards Engineers, organised jointly with B.S.I.. 
plans had now been completed, and the Conference 
would take place in the Connaught Rooms, London. 
on 2\ist May, under the Chairmanship of Mr. 
Stafford. 


Region and Section Reports 


The Council received a number of reports from 
Regions and Sections, extracts from w hich appear on 
pages 389 - 394 of this Journal. 


Sections outside the United Kingdom 


The Vice-Chairman of Council (Mr. H. Bowen. 
O.B.E.) gave a brief report of his liaison with overseas 
Sections of the Institution during the quarter under 
review. 


Members in Arrear with Subscription 


The Council adopted a recommendation of the 
Finance and General Purposes Committee that a 
number of members be removed from the Register. 
because of non-payment of membership subscriptions. 





Schofield Travel Scholarship 


It was recommended by the Finance and General 
Purposes Committee, and unanimously carried, that 
in future a Schofield Travel Scholarship should be 
awarded every third year, and that the value of the 
Award be increased to £750. 


1957 Lord Austin Prize 


It was reported by the Education Committee that 
the 1957 Lord Austin Prize had been awarded to 
Mr. J. Percival, Graduate, who proposed to use 
the Award to visit the Brussels Fair. 


Obituary 
The Council recorded with deep regret the sudden 
death of Mr. J. A. Bailey, Member, who had served 
on the Education Committee for some time, and also 
the deaths of the following :- 
Member: J. Tindal. 
Associate Members : 
F. K. Webster. 
Student: J. Mills. 


Kirk: A. W. Turner; 


Date and Place of Next Meeting 

It was agreed that the next meeting of the Council 
would take place on Thursday, 24th July, 1958, at 
10 Chesterfield Street, London, W.1, at 11 a.m. 





ELECTIONS AND TRANSFERS 


24th April, 1958 


COVENTRY SECTION 


GLOUCESTER SECTION 
As Associate Members 
S. Hinchliff; R. Winrow 





ADELAIDE SECTION 
As Associate Member As Member 
Z. G. Golley. G. E. Phipps 
Transfer 
A Sate bh 
BIRMINGHAM SECTION rn Con 


As Associate Member 
K. A. Norton. 
- Graduates 


A. Burbridge; J. P. B. Ablewhite: As Graduate 


r “W. E. Walker; B. M. Palmer; D. Steele: L. A. Sims 
D. H. Davies; P. W. Thorne; J. M. Hoyte: Transfers 
B. H. Tummey. 


From Associate Member to Member 





Transfers 
to Memb From Gradu to A iate Memb 
P. R. Smith. 
From Student to Graduate 
A. J. Davies 


DERBY SECTION 


HALIFAX SECTION 
From Assoc'ate Member te Member 
K McMahon 
From Grad to A iate Members 














Transfers A.G ae. . R. Hepper: A ylor. 
From Graduates to Associate Members From Grad jate Members From Student - mg 
M. es go = A. Edwards J. Hartley; G ‘a. -Parnham: R. J. Keetley N. Varley 
From Student ‘rom Stud to 
D.A Faskee: ~*~ Maddison F. Davenport: Ne J. Parker IPSWICH AND COLCHESTER SECTION 


BOMBAY SECTION 


As Associate Member 
S. H. Potter 


DUNDEE SECTION aS 
As Student + aa raapascage 
~~ = - As Associate Member From Graduate to Associate Member 
Transfers R__ Simpson P. J. Spooner 
From Associate Members to Members + Ww. A. McLean 
I. Mann; P. S. Kharas CG. Hicks; - eee LEEDS SECTION 
Transfers As Associate Members 
From Associate Members to Members R. C. Pearson: W. N. Stone: H. T. Hill 
CALCUTTA SECTION G. S. Mutch: R. W. Mackay As Students 
As Student R. L. Dyson: G. Kirby 
= pore. EDINBURGH SECTION a 
Trensier From Associate Member to Vember 


CANADA SECTION 
C. M. Rodkiewicz 


From Graduate to Associate Member 
As Associate A. J. C. Johnston 


R. Shilton 
From Graduates to Associate Members 
D. H. Laveock E. Pitchforth 
From Studeat to Graduate 








| _ GLASGOW SECTION L. Swallow 
R. Tavior As Associate Members 
salt H. S. Billimore; J. Mackenzie: R. McAdam LEICESTER SECTION 
W. Johnstone: P. Connelly; J. A. Larkin As Member 
CARDIFF SECTION A. B. Robertson: J. P. Turnbull H. J. Newton 
As Graduate As Graduate As Associate Member 
F. Farrar D. L. Melntosh P.M. Kendall 
As Student As Student Transfers 
Z. 1. Rudnicki A. A. W. Mitchell From Graduate to Associate Member 
Transfers Transfers R. P. Bull 
From Associate Members to Members From Grad to A iate Members From Students to Graduat 
H. G. H. Dixon: R. L. Aston D. Il. McKinnon Bottomley; T. EF. Cole H. FE. Fisher: M. N. Bown: J. B. Watson 
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LINCOLN SECTION 
As Associate Mem 

D. R. Irigg; M. F. Gough 
As Graduate 

G. L. P. Clark 


LIVERPOOL SECTION 
As Graduates 
W. G. Evans; A. J. Steel; K. Black. 


As Students 
P. L. Wyke; R. H. Mellor 
Transfers 
From Associate Member to Member 
J. Irwin 


From Graduates to Associate Members 
AR. Stoddart; G. H. Rowlands; H. H 
Chesters 

From Student to Graduate 


4 « 


LONDON SECTION 
As Assocate Members 
P Andrews D. Capp G. Hayward 
E. Pege: B. J. Vass; J. J. Pateman 
ae Graduates 


G. Casson. A. A. Goldri J. Ingleby; 
D. H. S. Bunn; R. H.W adge: B. Simms; 
nandikar; D 


D. Colocon, T 


As Students 
A J t McAli n 4 
R. D. Bald: A. E. Hayllar 
Traasicrs 
From Assoc ate | Members te Members 
© W_ Butle Il. H. Nickols 
From Graduates to Associate Members 
BR P_ Kerrin: A. H. Kynaston 
G_H. Martin: R M. Webb 





D 





Sun 


LUTON SECTION 
As Assoc.ate Members 


J. Barr Ll W. Castk 
As Gradwates 
J. B. Mowe: P. T. Grav: HI 
x Mk es Anderson A A 
J. M_ Proctor: D. S. Dobel 
As Stedents 
J. W. Niller: D. R. Summerson: N. A 
Diies: G. D Curne: V. O'Connor 
Transfers 
From Graduates to Associate Members 
F_ Woodgate: K_ T. Jackson 


Frem Stedent te Graduate 
R Hz 





MANCHESTER SECTION 
As Associate Member 
re T - 


iz 
As Agsociste 





S So a> 
As Groduate 
R. Foaeldime 
As Stedest 
3. 3. Yate 
Tranmsfevs 
From Grodustes te Associate Members 
Pickiwence: P_ HH D. McGa S. Brown 
i P am m- K. Polit: H. F. Mathe 


As Associate Members 
WV | 





NEWCASTLE UPON TYNE SECTION 
As Assocate Members 

R. Taylor; G. Cockburn, 
As Graduate 

W. V. MeGrory. 
Transfers 
From Graduates to Associate Members 

A. D. Bailey; R. F 
W. M. Lhompson. 


NORWICH SECTION 
As Student 
M. H. Briston. 


NOTTINGHAM SECTION 

As Associate Member 

t. G. Scrannage. 
As Graduates 

> A. Crecraft; R. Truman 
Transfers 
From Graduate to Associate Member 

G. F. Brigginshaw. 
From Student to Graduate 

D. G. King 


PETERBOROUGH SECTION 
As Graduate 
D. A. Channell 


PRESTON SECTION 
As Associate Member 
F. D. Smith 
As Graduate 
R. B. T. Wiiliams 
As Student 
B. D. Britton 
Transfers 
From Graduates to Associate Members 


D. Staig: H. Calderbank; J. Schofield: 


J. A. Meara 
From Students to Graduates 
R. Higginbottom; B. Grimshaw. 


READING SECTION 
Transfers 
From Graduates to Associate Members 
J. Sewell; R. A. Hunter 


ROCHESTER SECTION 

As Assoc ate Member 

S. Beadle 
As Students 

Et Ww 

D. Nei 
Transfers 
From Associate Members to Members 

G. C. Fairbanks: D. Harwood-Jones. 
From Graduates to Associate Members 

B. E. Thornby: P. F. Thorpe 
From —o to Graduate 


JM. Webb 





Yn 


SHEFFIELD SECTION 
As Associate Member 
G. B.M Rhind 
As Graduates 
R_ Berger: D. A. Stokes 
As ts 
R_ Hibberd: K. Woodcock. 


SOUTH AFRICA SECTION 
As Associates 
J. G. B. Thomson: R. G. Matlock 
Transfer 
From Graduate to Associate Member 
M_ I. Berkman 


SOUTH ESSEX SECTION 
As Graduates 
L 


D. Cook: J. Evans: R. F. Jones: 

R_ Chariton 
Transfers 
ng” Associate Member to Member 

ammett 

From Graduates to Associate Members 

D_ R. Coburn: L. E. Rodwell 
Frm Student to Graduate 


Wetter 








Loebl; L. Bainbridge; 


_ Munn: D. Blake; F. E. White: 





SOUTHAMPTON SECTION 
As Member 
S. P Woodley. 
As Graduate 
H. W. S. Ree 
As Students 
A. D. Randall; P. A. F. Martin; R. Peake; 
M. D. Arkell-Hardwick. 
Transfers 
From Associate Member to Member 
P. R. Pelly. 
From ore to Associate Members 
R. C. Wadey; K. J. Thompson. 


STOKE-ON-TRENT SECTION 
As Graduates 
A. Naim; G. L. Whitby; J. J. Buffey; 
J. Corbishley. 
As Student 
D. J. Tildsley. 
Transfer 
From Graduate to Associate Member 
F. Briscoe 


SWANSEA SECTION 
Transfer 
From Associate Member to Member 
E. Hovland 


SYDNEY SECTION 
As wy 
P. A. 
As Rete 2 “Mesther 
H. Beran 


TEES-SIDE SECTION 
As Students 
G. W. Stephenson; P. D. Roberts 
Transters 
From Students to Graduat 
C. Robinson; C. Herrington. 





WESTERN SECTION 
As Associate Member 
R. E Nash. 
As Graduate 
H. Brettoner. 
Transfers 
From Associate Member to Member 
J. G. Norris. 
From Graduates to Associate Members 
A. Smith: B. T. Aston. 
— pg ee to Graduate 
Wall. 


WOLVERHAMPTON SECTION 
As Member 
G. B. Sheldon. 
As Graduates 
A. F. Poole; R. O. Brown; C. W. Beech: 
F. J. Silvester; B. Gibbens; J. A. Bolus: 
W. H. Kimberley. 
As Student 
A. J. Smith. 
Transfers 
From Associate Member to Member 
R. L. Nicklin. 
From Graduates to Associate Members 
J. D. Gutteridge: G. H. Newton: G. B. 
Williams: H. E. Sleigh. 
Transfers 
From Students to Graduates 
S. S. Brookes: B. Farazmund; D. S. G. 
Parry: K. C. Gamston. 


NO SECTION 
As Associate Member 
M. Falconer. 

Transfers 
From Graduate to Associate Member 

M. J. Silver. 
From Students to Graduates 

LE. Salinas-Estenssoro: S. S. Akhtar. 











REGION 


EAST AND WEST RIDINGS REGION 


Halifax and Huddersfield 

The main business in the last quarter has been that the 
two final lectures of the programme have been held. The 
new Committee and Chairman for the 1958 - 1959 Session 
were elected at the Annual General Meeting held in 
February. 

The weather on the night of the Annual General Meeting 
played havoc with the attendance but, nevertheless, those 
who attended enjoyed a very good evening. 


Halifax and Huddersfield Graduate 

At the Annual General Meeting held in February, the 
local prospects for the Institution were discussed. As most 
young men first meet the Institution through the lecturing 
staff of technical colleges, it is suggested that a potential 
recruiting force for the Institution exists in those lecturers 
who are members of the Institution. Halifax and Hudders- 
field are fortunate in having the active help and co-operation 
of the Heads of the Engineering Departments in the 
respective technical colleges; perhaps other Sections have 
not pursued this approach. 

Employers can also help, especially with Graduates and 
Students, by employing, all other things being equal, 
members of the Institution. The fact that a young man has 
joined the Institution implies that, in seeking professional 
status, he is willing to study and learn, thereby making 
himself a potentially better employee. 


Leeds 

A Materials Handling Group has been formed under the 
Chairmanship of Mr. J. M. Wilson, and it is hoped that 
next Session a lecture will be given by members of this 
Group to the Leeds Section. 

The Annual General Meeting was held in March and 
the following officials were appointed for next Session :- 

Chairman: Mr. R. Shilton. 

Vice-Chairman: Mr. C. L. David. 

Committee: Messrs. J. M. Wilson; R. W. Gunton; W. P. 

Knox; and J. Leighton. 
Secretary: J. L. Townend. 
Assistant Secretary: Mr. J. Keightley. 


Following the Annual General Meeting, Mr. W. Nichols, 
a member of the Section, gave an extremely interesting 
talk on “The Design and Manufacture of Glass-making 
Machinery”, implemented by photographs and a film 


Leeds Graduate 

The Leeds Graduate Section have now completed their 
programme for the 1957 - 1958 Session. On the whole, this 
has been a successful year, taking into account the fact that 
the Section had been non-operative for a number of vears 
and this was the first year in operation since being re- 
formed. 

In an effort to make early contact with new members 
of the Institution, ie. Graduates and Students, arrange- 
ments have now been made for certificates of membership 
to be presented to recipients at lecture meetings held by 
the Senior Section. 


EXTRACTS FROM 
AND SECTION REPORTS 


January - March, 1958 


Sheffield Graduate 
Programme of “ Practical” Lectures 
The Section’s third programme of “practical” lectures 
has now been completed and, as before, all five lectures were 
attended to capacity. The lectures were limited to an 
attendance of 30 and an average of 44 applications were 
received. Approximately one half of those m attendance 
were visitors and amongst them were 13 firms not previously 
represented. This indicates the growing imterest in the 
lectures and the success of the Section’s efforts to introduce 
the Institution’s activities to a wider field of local industry 
In all, 43 different firms have been represented this year. 
The Session was rounded off in fine style with a lecture 
‘Photography in Engineering” by Dr. L. Mullins, of 
Kodak Ltd. This was highly entertaining and attracted 
a Capacity audience. 


National Graduate Conference, 1959 
This Conference is to be held in Sheffield and the date 
provisionally chosen is Ith April, 1959. 


EASTERN REGION 


Ipswich and Colchester 

An extremely interesting evening was spent in Ipswich 
during January when a Paper, “ Defining a New Era’, was 
presented by Mr. E. R. Davies, of The English Electric Co 
Ltd... covering Information, Control, Cybernetics and 
Electronics. 

At the February meeting, a Paper entitled “ Designing for 
Production * was given by Mr. A. P. Peat, M.I.Prod.E., of 
Baker Perkins Ltd. This lecture was illustrated by slides. 

With the March lecture meeting over, a very interesting 
programme will be successfully concluded. It has comprised 
the usual six evenings, when first-class Papers have been 
read, and reasonably well attended. 

At recent Committee meetings, much time has been spent 
preparing the 1958 - 1959 lecture programme. From expert- 
ence gained by some of the Sections, this programme will 
include five lectures, the December meeting being tentatively 
dropped. 

Works visits has been an item on the Ce mmmittee’s agenda 
and it is anticipated that one afternoon and one ev 
visit will be arranged for the “eens Discussion 
taking place regarding this vear’s soetal activities 








MIDLANDS REGION 


Regional Report 

It was with deep regret that shortly after the | 
the news of the sudde n death of the Wolverhaz 
Chairman, Mr. G. A, Firkins, was received. TI 
members go to his widow and family as 
sadness of this bereavement. The services to t 
rendered by the late Mr. Firkins will ute be remembered 
by those fortunate enough to have known this man of many 
interests 
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In March, in the Sibree Hall, Coventry, the second 


Regional meeting was held on the subject of “Ceramic 
Tools’. Mr. H. Eckersley and Mr. N. Gook presented 
their joint Paper, ‘Current Experimental Work with 
Sintered Oxide as a Cutting Tool”. The demand for 
tickets greatly exceeded the hall’s capacity and indicated 
the tremendous interest amongst production engineers in 
this new cutting material. Thanks were accorded to all 
those who made this meeting a success by giving their 
support, and to Wickman Ltd. 

The Midlands Region one-day Conference will be held on 
Wednesday, 7th May, and will be entitled ‘ Machining 
Tomorrow's Production” ; it will comprise a_ series of 
Papers on new techniques in machining, including chipless 
machining, electro-erosion and computer control. The 
President of the Institution, Lord Halsbury, will address the 
Conference. The delegates will then be able to study at 
ee modern manufacturing facilities, for the venue 

this Conference is in the Auditorium of Cincinnati Milling 
Machines Ltd., Birmingham. 

On social matters, the Regional Dinner was held on 18th 
April at the Queens Hotel, Birmingham. The principal 
speakers were Sir Cecil Weir, Past President; Sir John 
Eldridge: The Lord Mayor of Birmingham, Alderman J. J. 
Grogan: and Mr. S. M. Parker. 

Mr. H. Tomlinson, Past Chairman of the Wolverhampton 
Section, has accepted the nomination to serve as Chairman 
of the Region upon retirement of Mr. B. G. Jackman 
from this office at the close of the 1957 - 1958 Session. 


Birmingham 

The two lectures given in Birmingham this year have been 
on widely differing subjects and both were well received. 
In January, Mr. J. P. Udal gave an illustrated lecture on 
‘Inter-process Mechanisms for Press Work ”. He dealt with 
the various methods of linking presses together and providing 
ejection from them, and showed films to illustrate the points 
of his talk. He emphasised that expensive equipment was 
not always necessary and that simple methods could do 
much in the wavy of increasing machine utilisation. 

The second lecture was given jointly by Sir Ewart Smith 
and Sir Tom Williamson, who were well able to give the 
management and Trade Union viewpoints of modern pro- 
duction developments. The viewpoints were well and 
pungently put and the audience responded with some good 
questions, which were answered in full detail’ by each 
speaker. 

The Annual Dinner-Dance was held at the Botanical 
Gardens in February, and was honoured by the presence of 
Mr. H. G. Gregory, Chairman of Council, as chief guest 
and speaker: Mr. and Mrs. B. G. L. Jackman, Mr. and Mrs. 
Castledine, Mr. and Mrs. Owbridge, and Mr. and Mrs. 

). F. S. Woodford, as well as the guests of members. 

The major “future activities” of the Section take the 
form of a visit to The English Electric Co. Ltd., Stafford, 

2 June, which will be the Summer outing and will include 

a visit to Ingestre Hall in the afternoon. Lunch will be 
provided by the Company at Stafford, and tea will be 
arranged at Ingestre 

The other social activity is the Charter Flight to the 
Brussels Fair on 16th May, which is being actively pressed 
forward in the Section at the moment hotel accommoda- 
tion is booked and all arrangements for the flight are fixed. 


Birmingham Graduate 

The 1957-1958 Session has, so far, been very successful 
n its attendances at lectures, visits and outside activities. 
The Christmas Dance at the County Cricket Ground, 
Edgbaston, was attended by over 100 members, friends and 
their ladies, making a very pleasant social occasion. 

Following the March meeting at the Foley College, 
Stourbridge, to encourage membership in outlying areas, a 
further meeting was held at Oldbury College of Further 
Education in March, 1958. There was an introductory talk 
by Mr. R. N. Marland, Birmingham Section Chairman, 
followed by a film show 

Works visits are becoming popular and good attendances 
have been achieved at visits to Henry Wiggin Ltd.: Josiah 
Wedgwood Ltd.: H. W. Ward: Metropolitan Carriage & 
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Wagon Co. Ltd.; and Hams Hall “B” Power Station. 
Lecture attendances also appear to have improved with 
subjects covering component production from metal powder, 
by G. R. Bell, B.Sc., and metal spraying by W. E. Stanton. 

Work has also been carried out by representatives of the 
Senior and Graduate Committees to produce a more in- 
tegrated programme for the next Session. Working on the 
assumption that no person could possibly attend the whole 
range of meetings available to him by his membership 
of various organisations, an attempt has been made _ to 
combine certain of the Graduate and Senior meetings to 
reduce the total number of lectures presented, but to improve 
the quality and pattern behind their selection so that 
nothing of their value is lost. This should be implemented in 
the 1958 - 1959 Session, which is the anniversary year of the 
formation of the first Graduate Section in Birmingham in 


1933. 


Coventry Graduate 

The practical illustration of the Section’s lecture pro- 
gramme has continued successfully. A very well attended 
lecture by Mr. E. Adams, M.I.E.D., on ‘“ Modern 
Centreless Grinding’? was held in December. This was 
followed by a visit to the works of Arthur Scrivener Ltd., 
Birmingham, in January. Here members were able to see the 
principles expounded in the lecture put into practice. 
Another visit, held in January, was to the London Laundry 
Ltd., where members saw some interesting case studies in 
materials handling. 

The February meeting was held at the works of Smiths 
Stampings Ltd., where a film on American drop forging 
practice was shown. After the film members visited the 
works and were able to make comparisons in the methods 
used. 


Shrewsbury 

Attendance at Section lectures has been maintained and 
the Committee were pleased to see the Midland Region 
Secretary, Mr. A. C. Turner, at the February meeting. 

In view of the importance of technical education, the 
Section Committee has been concerned at the difficulties 
experienced by Graduates on the staffs of smaller technical 
colleges in obtaining transfer to Associate Membership. 

It has been agreed that the Section continues to hold its 
Annual Dinner, the next one being on 14th November, 
1958. 


Wolverhampton 

The affairs of this Section are overshadowed by the sudden 
and untimely death of the Chairman, Mr. G. A. Firkins, 
during his second year of office. Those members who 
attended the Dudley lecture meeting on 8th January could 
have had little idea that very soon he would be with us 
no more. He died on Saturday, 18th January, after being 
rushed to hospital. 

This unprecedented loss by the Section has, of course, 
necessitated commensurate action by the Committee, and 
Mr. P. J. Shipton has found himself prematurely installed 
as Chairman without the moral guidance and assistance one 
can normally expect from one’s predecessor. Under the sad 
circumstances, he carries with him the good wishes of all. 

It is gratifying to record that a good strength is being 
maintained of both long serving experienced members and 
relatively new young members, all providing keen and 
active support. In particular, two members, Mr. L. W. 
Farrer and Mr. H. Tomlinson, now equally share over 
20 years’ continuous and regular service between them. 
At the other end, there are now four members nearing the 
end of their first year, and at the Annual General Meeting 
held on Wednesday, 5th March, we were pleased to note 
the election of Mr. D. G. Wiley, a former member of the 
Graduate Committee. 

Facts of this kind provide a source of hope and encourage- 
ment for the future. 


Wolverhampton Graduate 

The death of Mr. G. A. Firkins, the Chairman of the 
Senior Section, will be mourned by all the Graduate Section, 
particularly those on the Graduate Committee who came 
in personal contact with him. He was a very pleasant man, 
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who never made a young Graduate feel small and un- 
important when talking to him, and was always willing to 
give a helping hand to the Graduate Section. 

Efforts are being made to obtain nominations to fill the 
many Committee vacancies, but without success. An appeal 
sent out by the Chairman with the election notices has 
brought no response at all. One of the difficulties in securing 
nominations is the necessity of obtaining a proposer and 
seconder. This means that unless the member knows two 
other Section members quite well, which is often not the 
case, he must approach people whom he knows are members, 
but does not know very well, to ask them to propose and 
second him, which he finds embarrassing. 


NORTHERN REGION 


Newcastle upon Tyne 

The January meeting was well attended, when Mr. E. A. 
Sweetman presented an interesting Paper on “Spark 
Machining ”, followed by a constructive discussion. 

The subject chosen for the February meeting was 
‘Graphite Manufacture ’’, and Mr. E. D. Burton presented 
this in a most interesting manner and described a plant 
which has been set up in the area. This is to be followed 
in March by Mr. H. Cullen, of the United Kingdom 
Atomic ‘Energy Authority, whose subject will be ‘ The 
Development of Calder Hall”. On the Saturday following 
this meeting, a party of 30 members will visit the Nuclear 
Power Station at Annan. It is interesting to note that a 
number of Graduates are joining this party. 

The activities of the Graduate Section will be considered 
by the Committee at their next meeting and it is anticipated 
that some guidance will be offered in respect of their 
programme for the 1958-1959 Session. 

The Annual Dinner-Dance was held on 28th February 
and was attended by 250 members and friends, who had 
a most enjoyable evening. The guests included Alderman 
J. W. Telford, Lord Mayor of Newcastle upon Tyne; Sir 
William Scott; Mr. J. E. Hill, Vice-President of the 
Institution; Mr. W. F. S. Woodford; and Mr. Woodger, 


Chairman of the Tees-Side Section. 


NORTHERN IRELAND REGION 


Northern Ireland 

Three lectures have been held during the current quarter 
and, despite the sometimes inclement weather, attendance 
interest and discussion has been maintained at a fairly 
high level. 

In December, a Paper on ‘“ Spark Erosion Technique ” 
was given by Mr. E. Foster, A.M.LE.E ., followed in 
January by “Steel at Your Service”, presented by Mr. 
B. A. Stead. In February, a Paper on “ nang sa | Tech- 
niques for Non-ferrous Metals” was given by Mr. S. 


Radcliffe, B.Sc.(Tech.), A.M.I.Mech.E., M.I.Prod.E. 


NORTH MIDLANDS REGION 


Regional Report 

Most of the Regional activity, since the last report, has 
been centred round preparations for the forthcoming one-day 
Conference to be held in Leicester on Saturday, 7th June. 
The Leicester Section have formed a Sub-Committee to 
finalise the arrangements, and so far excellent progress has 
been made. The theme, “ Foreign Competition The 
Challenge”, is a topical one and the event promises to 
maintain the high standard achieved in previous years. 

Arrangements for the one-day Regional Conference, on 
7th June, 1958, are well advanced. There are now three 
speakers: Mr, W. Carron, President of the A.E.U.; Mr. 
Kirk, of the Coventry Chamber of Commerce; and Mr. 
T. E. Chadwick, of the Economic Relations Department of 
the Foreign Office. Efforts are still being made to obtain 
a Government speaker. 

Arrangements for entertaining the ladies include a fashion 
show organised by the local College of Art, and visits to 
various historic places. 


The Conference is being held at the works of Messrs. 
A, A. Jones & Shipman Ltd., Leicester. 

It was agreed at a Regional meeting in March that the 
Regional Chairman, Mr. L. Shenton; Regional Honorary 
Treasurer, Mr. C. H. Hodgkins; and Regional Honorary 
Secretary, Mr. C. N. T. Manfull, should all remain in 
office for a further Session. 


Leicester 

This year has seen the imauguration of the Leicester 
Section Committee Frize Award. The competition is for 
Students and Graduates in the Section for a Paper on a 
production engineering subject and the Award is to the 
value of 5 guineas. 

The Prize for 1957 was awarded to Mr. P. Barrington, 
of Loughborough Technical College, for his Paper on 
‘The Mechanisms of Chip Action and Friction in Metal 
Cutting”. This Paper has been submitted to the Papers 
Committee of the Institution for consideration for publica- 
tion in the Journal. 

The Dinner-Dance, which was held at the Grand Hotel 
on Ist February, was a complete success, with an attendance 
of 148 members and guests, and the Committee have now 
decided to make it an annual event. The 1959 Dinner- 
Dance will be held at the Grand Hotel on 7th February. 


Nottingham 

Follewing the success of a similar meeting last year, the 
January meeting again gave engineering students, graduates 
and apprentices the opportunity to meet and question top 
level executives on the theme of “ Engineering for 
Production ”. Four short Papers dealing with ‘Design for 
Production ”, “ Tooling for Production’, “ Standards as an 
Aid to Production” and ‘Sources of New Ideas’’, were 
read by four specialists drawn from local industry. 

The 19th Annual General Meeting of the Section was 
held in March and brought to a close the Winter Session. 
Mr. B. A. Green, of Ericsson Telephones Ltd., Beeston, was 
elected Chairman for the next Session. There was no 
change in the constitution of the Section Committee. The 
retiring Chairman, Mr. T. G. H. Middleton, in his report, 
said how much he had enjoyed his two years of office, and 
expressed his appreciation of the support he had received. 

Members are now looking forward to the Summer pro- 
gramme, the chief item of which will be the Regional 
Conference to be held this year in Leicester in early June. 


Peterborough 

During the past quarter the Section Committee announced 
full details of the £5 Section Prize and Letter of Com- 
mendation which they will award annually for the best 
“Short Paper” submitted by a Peterborough member. In 
addition, the Section Chairman, Mr. W. Peck, has offered 
personally to award 1 guinea to every Peterborough member 
who has a Paper published in the Institution’s Journal. 

A high standard of lecture meetings has been attained 
during the 1957-1958 Session and the Annual General 
Meeting and one further lecture meeting have still to be 
held. 

Final arrangements have now been made for the Chair- 
man’s Informal Dinner Party to be held in March, 1958. 


NORTH WESTERN REGION 


Regional Report 

The Fourth Annual Dinner of the North Western 
Region was held on Friday, 28th February, 1958, at the 
Midland Hotel, Manchester. The guests for the evening 
were: The Lord Mayor of Manchester, Alderman Leslie 
Lever, J.P., M.P., LLB.; The Rt. Hon. The Earl of 
Halsbury, F.R.I.C., F.Inst.P., M.1.Prod.E.; Mr. H. G. 
Coemery, Chairman of Council : Dr. Whitworth, M.Sc., 

h.D., Principal, Royal Technical College, Salford ; Dr. 
eae , M.A., Ph.D., Principal, College of Science and 
Technology, Manchester. (See Institution Notes, this issue.) 

The social function was a huge success and 120 guests, 
visitors and members attended. Light entertainment was 
included in the programme 
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The Regional lecture is to be held on Monday, 28th 
April, 1958, entitled “‘ Human Problems in Industry’. It is 
to be given by Rt. Rev. Dr. Greer, Lord Bishop of 
Manchester, in the Great Hall of the Manchester College of 
Science and Technology. 


Liverpool 

The 1957-1958 Session’s series of lecture meetings was 
completed with a successful “Brains Trust” in subjects 
relevant to the Session’s lecture theme, “ Production”, the 
four speakers acting as a Panel. 

The two Sub-Committees formed to consider “ Material 
Utilisation” and “ Papers” have submitted their Minutes 
to the Section Committee, who agreed to forward the 
Minutes of the Materials Utilisation meeting to Head Office. 
Mr. Pate, the Chairman of these Committees, has been 
asked to prepare a report based on the Minutes of the 
‘Papers’ meeting for submission to Head Office. 

All next Session’s lecture meetings are arranged on 
subjects relevant to the new Associate Membership Examina- 
tion requirements and it is hoped that the Liverpool Section 
will have the pleasure of entertaining Mr. F. W. Cooper, 
Education and Technical Officer to the Institution, who 
will introduce the subjects as a whole at the first meeting 
of the Session. 


Liverpool Graduate 

The first lecture this quarter, “ Aircraft Design” by 
F. Heaton, A.F.R.Ae.S., of De fiavilland Ltd., was of an 
exceptionally high calibre, although this was the speaker's 
first attempt. 

Another speaker, Mr. Opie, of N.I.F.E.S., presented a 
Paper entitled “ Fuel Efficiency ” 


Manchester 

The January lecture, entitled “ Plastics Material in 
Engineering” was presented on 27th January by Mr. A. 
Clark. This was a most instructive lecture with particular 
reference to the use and handling of nylon. 

On Monday, 17th February, Mr. Cowie, of PERA, pre- 
sented a lecture entitled “‘ Material Cutting Lubricants and 
Coolants’. This proved to be a most informative Paper, 
with well-presented slides. 

The lecture on Monday, 31st March, is entitled ‘“‘ Ceramic 
Cutting Tools” by A. R. Connor, Grad.I.Prod.E. This 
follows the Annual General Meeting, which commences at 
6.30 p.m 

The Fourth Annual Dinner of the North Western Region 
was held at the Midland Hotel, Manchester, on 28th 
February, and the Manchester Section was well represented. 


Manchester Graduate 

So far this Session a total of four meetings have been 
held and five visits have been arranged. 

The programme has been balanced by the inclusion of 
one machine tool lecture, one management lecture, one 
automation lecture, and a general interest lecture. The 
attendance at these meetings has been around the 30 mark, 
about half being visitors. 

During the next Session there are likely to be six 
vacancies upon the Committee, caused by members trans- 
ferring to Associate Membership during the year. 


Preston 

The Annual General Meeting of the Section was held at 
Blackburn in March, when it was reported that during the 
past year, the total membership of the Section increased by 
approximately 6%, half the increase being in the Associate 
Member grade. This compares with approximately 14% for 
the Institution as a whole 

Attendances at lecture meetings averaged 74, indicating 
an increased interest in Section activities. 

Continuing the Committee’s policy of taking lectures to 
the remoter parts of the Section, a joint meeting was 
arranged with the Barrow and District Productivity 
Committee at Barrow 

Mr. J. A. Westall, M.I-Prod.E., a retiring member of 
the Section Committee, did not seek re-election due to 
recent ill-health, Mr. Westal] is a Past Chairman of the 
Section and has been a very active member of the Preston 
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Section from its inception. His work on Section activities 
has been invaluable and his loyalty has been an inspiration 
to his colleagues. 


SCOTLAND REGION 


Dundee 

February, 1958, will long be remembered by the Dundee 
Section as the month in which a visit was received from 
the President, Lord Halsbury; and fhe Secretary, Mr. 
Woodford. It was the first visit by a President in office 
since the formation of the Section in 1949. 

The Presidential party spent a busy 12-hour day in this 
most northerly Section. Arriving off the night train, they 
visited the Technical College and Veeder Root Ltd. during 
the morning and admired the panoramic view of Dundee 
and the Tay Estuary from the Law. 

At lunch the party was joined by the Lord Provost, and 
afternoon visits were made to Wm. R. Stewart & Sons 
and the National Cash Register Co. 

Section members and_ representatives of local 
engineering industry were welcomed by Lord Halsbury 
at dinner, and the culmination of the day was the 
delivery of his address, “Technical Training and Pro- 
fessional Status”. The address was preceded by the 
presentation of medals, prizes and Higher National 
Certificates in Production Engineering to technical college 
students. At 9.30 p.m., after a long and successful day, 
Lord Halsbury set out for Edinburgh by the long land 
route via Perth. 

The final lecture of the season was given by Mr. F. L. 
Morton, of Messrs. Kalamazoo Ltd. It was a lecture and 
demonstration on methods of material control progress, 
machine loading, etc. The interest shown was demon- 
strated by the time the audience lingered for more informa- 
tion long after the normal finishing time. 


Edinburgh 

Two very enjoyable events took place in Edinburgh in 
the last quarter. The first was the visit of the National 
President to the capital of Scotland, where, after meeting 
the Lord Provost of Edinburgh and signing the distinguished 
visitors’ book, he was shown around the works of the North 
British Rubber Company. Mr. H. Lee, the Section 
Chairman, acted as host. 

A Luncheon was held at the North British Hotel, where 
members enjoyed an informal opportunity of meeting the 
President and Secretary of the Institution. 

After a visit to Brown Bros. Ltd. works to see the 
manufacture of catapults and hydraulic steering gears, where 
Mr. Betts Brown, the Regional Chairman, acted as _ host, 
there was a reception where managing directors and works 
managers of local industry welcomed the President and 
Secretary. 

Finally, the Presidential Address was presented to a large 
audience of members, managing directors, production 
engineers and friends. 

The second event during the quarter was a joint meeting 
in the North British Hotel with the Institute of Materials 
Handling to hear an address entitled ‘‘ The Case for 
Materials Handling ’’, given by the Section’s representative 
on the Materials Handling Group, Mr. F. Eccersley, who 
handled the meeting very well. When it came to question 
time, it was made clear that he is a master in his subject. 


SOUTHERN REGION 


Oxford 

In the period January - March, 1958, the finalisation of 
the Oxford Section propramme will complete the general 
activity for the Institution year. 

The lecture Session for the year 1957 - 1958 will terminate 
in a Members’ Discussion Meeting on March 18th, following 
the Annual General Meeting of the Section. 

The highlight of the vear’s activity was the Februarv 
meeting, addressed by the Institution’s President, Lord 
Halsbury, who spoke on “Technical Training and 
Professional Status ” 
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The February meeting formed the final instalment of a 
series of meetings arranged during the year around the 
theme “Development of Modern Manufacturing Tech- 
niques’, which was a follow-on from the previous programme 
based on the development of materials to meet the need 
of modern production trends. 

The 1957-1958 lecture Session was the third and final 
section of a three-year lecture plan to follow the theme 
of “ Automation ”’, following the 1955 National Conference. 


Reading 

The a had the pleasure of listening to a most enjoy- 

ag! lecture given by Mr. H. Mott, Committee member, 
‘Materials Handling ’. This Paper is one that is highly 
meeaalel for any Section. 

An improved attendance is reported compared with last 
Session, at all our lectures. 

A joint meeting with the local Productivity Association 
was held in February. The Institution supplied the Chair- 
man and lecturer and the meeting proved to be very 
successful. This is the second year a joint meeting has been 
arranged with the Productivity Association. 

A Summer works visit has been arranged for 19th June. 
Details will be circulated to the Section nearer the date. 


SOUTH EASTERN REGION 


Regional Report 

A number of Papers have now been submitted for the 
South Eastern Region Graduate Prize Competition, and 
these are being considered by a panel of assessors. 

A Regional meeting will be held on 24th April | next, 
when Professor Postan will present a Paper on “ The 
Engineering Industry Since the War” 


London 

Lecture meetings have constituted the main activity 
during this quarter and in spite of the hazards of the 
weather, have been well supported. 

Topics covered have been varied and have included 
lectures on ‘‘ A New Approach to Production Control” and 
‘Research on Modern Metal Cutting Techniques”. There 
are two more lectures to come during the season’s pro- 
gramme. Arrangements are well in hand for the coming 
season’s activities and it is hoped that the subjects will 
prove as interesting. 

The Annual Stag Dinner held on Wednesday, 12th 
February, was most successful, and was attended by the 
President of the Institution, Lord Halsbury. 

The Section Committee’s elections take place shortly. 
Six members of the Committee have retired, but have 
signified their willingness to stand for re-election. 


Luton Graduate 

The last function in 1957 was a lecture given in St. 
Albans, by Mr. F. C. Woods. His subject was ‘“ Contour 
Etching ” as a method of metal removal used in the aircraft 
industry. 

1958 was to have commenced with a visit to Armco Ltd.'s 
unique factory at Letchworth, but this unfortunately had to 
be cancelled. 

The Graduate Evening this year brought forth only one 
Paper and so was replaced by a film show. It was agreed 
that the film on “ Ferguson Tractor Manufacture ’’ was the 
best presentation so far seen by the members. 

Forthcoming events include a visit to George Kent Ltd., 
Luton, and the possibility of holding a joint car “ Treasure 
Hunt” with the Senior Section. 


Rochester 

Progress has been normal during the Session and the 
Annual General Meeting is due to be held in April. 

At a recent Committee meeting it was decided to carry out 
an experiment, which, if successful, would increase attendance 
at monthly lecture meetings. The idea centres around 
offering a selected list of subjects to the major companies 
in the area, asking them to select one, and the Section 
would then make all arrangements for a Paper on that 
subject to be presented. The company concerned would be 


required to guarantee a quota attendance from its produc- 
tion and associated personnel. Up to four companies may 
be approached for next season’s arrangements and any 
success achieved will be notified to Head Office as other 
Sections may then decide to give the idea a trial. 


South Essex 

The first meeting of 1958 was held at the Mid-Essex 
Technical College, Chelmsford, on Wednesday, 15th January, 
when 30 members and friends attended to hear Mr. E. S. 
Carden, Manager, Lecturing and Film Department, The 
British Tabulating Machine Co. Ltd., present a Paper, 
‘ Office Mechanisation — Today and Tomorrow ” 

On Wednesday, 12th February, a meeting was held at the 
Ilford Club, when Mr. G. W. Bentall, of the Signal Engineer’s 
Department, British Railways, presented a Paper on 
‘Automatic Railway Signalling in Relation to Railway 
Electrification ” 

The Section Annual General Meeting is to be held at the 
Mid-Essex Technical College, Chelmsford, on Wednesday, 
12th March, after which two films will be shown. Mr. F. W. 
Cooper, Education and Technical Officer of the Institution, 
will be present to meet members of the Section and to 
answer questions. 


SOUTH WESTERN REGION 


Gloucester 

During the iast quarter the Section has held two very 
interesting lectures. The first, a Graduate lecture held 
jointly with the Engineering Society of the North 
Gloucestershire Technical College and entitled “Gear 
Hobbing ”, covered the theory behind the Pfauter system 
of gear production. After the theory came the features 
built into the Pfauter machines, such as the differential 
shaft for helical and diagonal hobbing. The main film was 
followed by a film showing some of the mechanical handling 
of components on Pfauter machines. A lively discussion 
followed. 

The second lecture was held jointly with the Gloucester 
Engineering Society and covered “ Radio-active Isotopes ”’ 
It proved to be very interesting, with a practical demonstra- 
tion of the use of isotopes and some good slides and 
diagrams showing other ways the speaker had used isotopes 
and the results that were obtained. 


Western 

The Section was very honoured to receive Lord Hives 
to present the 1957 Viscount Nuffield Paper, and are glad 
to report that there was an excellent audience. It was 
unfortunate that time did not permit of more discussion, 
particularly as there was present a very good cross-section 
of the educational authorities and industry from this part 
of the country. It was obvious that the lecture was a success, 
as the Press reports in most of the national papers were 
most encouraging. 

The Section’s Materials Handling Group has got away 
to a good start and has been fortunate in interesting several 
experts in the district, who at the moment are not members 
of the Institution. 

The Materials Utilisation Sub-Committee has been 
receiving special attention and here again is it anticipated 
that some good case studies will result. 

The lecture programme for 1958-1959 is now being 
formulated and includes the annual meeting with the 
Royal Aeronautical Society, and also a joint lecture with 
the Bristol and Bath Productivity Council 


WALES REGION 


Regional Report 

The Welsh Region has been active during the Winter 
Session with a very attractive lecture programme. Both 
Sections report excellent meetings with good support. 

An informal dinner was held in the Wyndham Hotel, 
Bridgend, on 21st February, when members from both 
Cardiff and Swansea Section Committees were invited. The 
Chair was taken by the Regional Chairman, Mr. W. H. 
Bowman, and a very enjoyable evening was spent bv all 
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The dinner was preceded by a Regional Committee 
meeting, during which the final arrangements for the one- 
day Conference to be held on 29th April, 1958, at Messrs. 
B.P. Refinery (Llandarcy) Ltd., were discussed and agreed 
upon, This event is anticipated in the Region with great 
expectations and confidence. 

A Regional works visit has been arranged for members 
and their ladies on 24th March, 1958, to Messrs. Hoover 
(Washing Machines) Ltd., Merthyr Tydfil. 


Cardiff 

During the past quarter lectures have been very well 
attended, the average attendance being over 80. A 
particularly successful lecture was given by Mr. A. J. 
Nicholas, O.B.E., M.I.E.E., on ‘“‘ The New Industrial Pattern 
of South Wales” and resulted in the highest attendance 
of this Session (see page 339 of this Journal). 

Members of the Cardiff and Swansea Section Committees 
were invited to attend the Regional Committee meeting on 
2ist February, at Bridgend, when a very valuable inter- 
change of viewpoints on Institution matters was made. 
Discussions also took place on the forthcoming Regional 
factory visit on 26th March to Messrs. Hoover (Washing 
Machines) Ltd., Merthyr Tydfil. In addition, a progress 
report was given on the one-day Conference to be held at 
the National Oil Refineries, Llandarcy, on 29th April, 1958. 
This Conference will be attended by the President of the 
Institutien, The Rt. Hon. The Earl of Halsbury, F.R.I.C., 
F.Inst.P., M.1.Prod.E. 


Swansea 

It is reported with regret that the Section Chairman, 
Capt. V. J. Sankey, R.N.(Retd.), has been indisposed for 
the past six weeks, and all members will join in wishing him 
a speedy and complete recovery. 

The Section’s successful lecture programme comes to an 
end on 14th March, 1958, and a film show will be arranged 
for Friday, 18th April, 1958, to complete the Winter Session. 
A preview of films in connection with the Materials Handling 
Group within the Section is arranged for Section Committee 
members on 31st March, 1958, at 7 p.m. at the Technical 
College, Swansea. Members of the Committee visited the 
Technical College, Swansea, on 12th December, 1957, and 
enjoyed a most interesting tour of the College facilities for 
both civil and mechanical engineering. 


SECTIONS OUTSIDE THE UNITED KINGDOM 


Bombay 

At the Section meeting held on 14th January, a film 
show was given by Messrs. Voltas Ltd. on “ Absolute 
Measurement” and “Optical Jig Boring Machines at 
Work”. This proved to be very popular and nearly 150 
members and visitors were present. 

On 11th February, Mr. I. Mann, M.I.Prod.E., read a 
very interesting Paper on “ Abrasives”. The lucid and 
thorough manner in which Mr. Mann covered his subject 
was greatly appreciated by over 50 members who attended 
this meeting. 

A most interesting Paper on “ Mass Production of Metre 
Gauge Open Wagons in Bombay City”, is to be presented 
on 11th March by the Section Chairman, Mr. C. H. De 
Sousa. A visit has been arranged to Messrs. Hind Razor & 
Blade Co. Priv. Ltd. on 22nd March, which it is hoped 
will prove of value to Graduates and Students of the 
Section 


Calcutta 

The Section Annual Dinner was held on 31st January, 
and was attended by a large number of members, with 
their guests. This was a most successful occasion. 

A works visit was arranged on 22nd January to The Jay 
Engineering Works Ltd., but unfortunately had to be can- 
celled as a mark of respect to the late Abul Kalam Azad, 
Education Minister to the Government of India, whose 
death was announced on that day. 

The Annual General Meeting was held on 27th March, 
1958. when the Section Officers and the Committee for 
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the year 1958 - 1959 were elected. Two Section Committee 
meetings were held during January and February, and two 
more will be held in March. 


Melbourne 

There have been no monthly meetings of the Melbourne 
Section during this last quarter, as this is the normal period 
of recess. 

The Committee have been active over this period and 
have arranged an interesting programme of lectures and 
works visits for 1958. 

In November, a Productivity Group was formed from 
members, to discuss ways and means of assisting productivity 
in Australia. This Group have met twice and are now 
formulating a plan for 1958. 


Melbourne Graduate 

The Committee has now finalised the 1958 programme 
and a most interesting lecture and question night have been 
included in the programme. The Committee hope that these 
meetings will prove successful, as it is thought that general 
discussion on production problems will be of considerable 
benefit in the development of Graduates and Students. 

Apart from Committee meetings to finalise the programme, 
the Section has been in recess during this quarter. 


Sydney 

The first lecture in the year’s programme was given at 
the March meeting by Dr. Arthur Denning, D.Sc., Dip.Ed.. 
A.S.T.C., F.R.S.A., New South Wales Director of Technical 
Education. Dr. Denning, who has recently returned from an 
overseas tour, spoke on “ Industrial North America Today ” 
and the audience were given interesting aspects of American 
life and industry, illustrated by coloured slides, as seen 
through the eyes of an able educationist. 

It was heartening to see a large-than-average attendance 
for the first meeting. 

The Papers Sub-Committee has produced an excellent 
lecture programme, and a visit to inspect the Snowy 
Mountains Hydro Electric Scheme is being organised for 
the latter part of the year. 

Mr. E. G. Bishop, Member, a Past Chairman of Sydney 
Section, advises that he is planning to visit Headquarters on 
his forthcoming trip to the United Kingdom. 





JOURNAL BINDERS 
Strongly-made binders for the Institution Journal. 
each holding 12 issues, may be obtained from Head 
Office, 10 Chesterfield Street, London, W.1, price 
10/6 each, including postage. 


RESEARCH PUBLICATIONS 

The Institution is advised by PERA that Dr. G. 
Schlesinger’s book on “Accuracy in Machine Tools : 
How to Measure and Maintain It” is now out of 
print and cannot, therefore, be supplied. The 
following I.Prod.E. publication is, however, still 
obtainable from PERA at “ Staveley Lodge ” Melton 
Mowbray, Leicestershire. 
by D. F. Galloway and 


I. S. Morton. Price 21s. 


“Practical Drilling Tests” 











BRITISH TRANSPORT COMMISSION — 
AWARDS FOR EXAMINATION SUCCESSES 


The Institution of Production Engineers has been 
informed by the Director of Training and Education 
for the British Transport Commission that the 
Institution has been included in the Commissions 
Awards for Examination Successes scheme. 


The qualifications to be recognised, and the awards 
to be paid for them, are as follows : 


On admission as Graduate of the Institution after 
passing the requisite parts of the Associate 
Membership Examination increment of £25 
per annum. 


On admission to the grade of Associate Member, 
after passing the whole of the Associate 
Membership Examination—additional increment 
of £25 per annum. 


Those who have gained the qualifications since 
Ist January, 1953, will be eligible for the award. 
and the increment will be payable from Ist January. 
1958. Those who gain the qualifications after Ist 
January, 1958, will be entitled to the increment from 
the date on which they qualify. 


READING SECTION DINNER 

It is reported by the Reading Section that over 
90 members and their guests attended their highly 
successful Annual Dinner at Grosvenor House. 
Caversham, Reading, on 18th April last. Members 
came from as far afield as Bristol, Newbury. Staines. 
Portsmouth and Basingstoke, as well as from local 
areas. 

Mr. A. Waterhouse, who proposed the toast of 
“The Guests”, made special mention of the part 
Mr. R. F. Newman, C.B.E., the Guest of Honour. 
had played in encouraging the young engineer in 
his training. Mr. Newman, in his reply, stressed the 
importance of the trained production engineer in 
industry. 

Mr. H. A. Richardson, Chairman of the Reading 
Section, said that he was now handing over the 
Chairmanship to Mr. H. P. Mott, and that he was 
confident the growth of membership and activities 
of the Section would continue to develop in serving 
the needs of production engineering. 


An amusing feature of the evening was a special 
toast list and menu card designed by a member of 
the Section. 





NORTH WESTERN REGION ANNUAL DINNER 


The Fourth Annual Dinner of the North Western 
Region was held on 28th February last. at the 
Midland Hotel. Manchester. and was as usual a most 
enjovable and successful occasion. 





In this photograph the President of the Institution, Lord 
Halsbury (right), is seen with (from left) Mr. J. P. Speakman, 
Regional Honorary Secretary; Mr. J. H. Winskill, Regional 
Chairman; Mr. R. H. S. Turner; Dr. B. V. Bowden, Principal. 
Manchester College of Science and Technology: and Dr 
Whitworth, Principal, Royal Technical College, Salford 





In this photograph, taken at the Reading Section Dinner, 
are (back row, from left) Committee members Major 
Hosking and Messrs. Reid, Christy, Wilson, Mark, Ralph, 
Waterhouse, Daughtrey and Smalibone. (Seated, second from 
left) Mr. Woodford, Institution Secretary; Mr. Newman: Mr 
Richardson, Section Chairman; and Mr. Mott, Chairman-Elect 
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news of members 





Mr. E. H. Y. Burden, Member, has been appointed 
General Manager of the Amar Tool & Gauge Co. 
Ltd.. which is one of the Plessey Group of 
Companies, at Chadwell Heath, Essex. 


Mr. R. C. Fenton, Member, has left the 
Birmingham Office of Alfred Herbert Ltd... and is 
now situated at the Head Works at Coventry. 


Mr. J. A. Grainger, Member, has relinquished his 
appointment as Development Engineer with British 
Light Steel Pressings Ltd., and has now gone into 
partnership with Mr. Henry W. Lawton, Member, in 
a consultancy business, European — Industrial 
Consultants Ltd., Birmingham. At the same time, Mr. 
Grainger has been appointed a Director of Henry W. 
Lawton Ltd., Oldbury, Birmingham. 


Mr. R. W. Harris, Member, has _ relinquished 
his position as Works Manager of Bryce Berger Ltd.. 
and has now taken up an_ appointment as 
Director and General Manager with Aircraft Steel 
Structures Ltd.. Park Royal. 


bie: i. LL. Chadderton, Associate Member, is now 
a Production Engineer with the National Electrical 
and Engineering Co. Ltd... at the Kawharawhara 
factory, Wellington, New Zealand. 


Mr. J. Harrison, Associate Member, is taking up an 
appointment as Lecturer in Mechanical Engineering 
at the Mid-Essex Technical College and School of 
Art, Chelmsford. 





Mr. F. E. Langdon, Associate Member, has recently 
relinquished his appointment with The Metal Box 
Co. Ltd.. Engineering Division, and is now a 
Senior Plant Designer with Combined Technical 
Services Ltd., Egham, Surrey. 


Mr. W. Long, Associate Member, has relinquished 
his position as Production Development Engineer 
with Hawker Aircraft Ltd., Kingston-on-Thames, and 
has taken up a position of District Manager in the 
new Bristol office of Associated British Machine Tool 
Makers Ltd. 


Mr. H. C. R. Pegler, Associate Member, has 
heen appointed President of the Gloucestershire 
Engineering Society. He is a member of the 
Gloucester Section of the Institution, and also Vice- 
Chairman of the Ribston Hall Parent-Teachers’ 
Association. Mr. Pegler has been associated with the 
Gloucestershire Engineering Society since 1927 and 
has, in association with Mr. P. S. Fowler, another 
prominent local engineer, been for a number of 
years a member of the Engineering Advisory Com- 
mittee representing the Gloucestershire Engineering 
Society at the Gloucester Technical College. 


Mr. C. H. John, Graduate, has relinquished his 
appointment as Planning Engineer with D. Napier & 
Son Ltd.. and has taken up a position as Estimator 
and Process Planner with the General Electric 
Company (U.W. Unit) Perivale, Middlesex. 


Mr. A. J. Wale, Graduate, has recently taken up 
an appointment as Chief Work Study Engineer with 
Salisbury Transmission Ltd., Birmingham. 








DIARY FOR 1958 


27th - 31st August 


Annual Summer School, Ashorne Hill, Warwickshire. 


(See Supplement to this Journal.) 


13th 14th 15th October 


29th October 
London. 


11th December 


Materials Handling Convention, Brighton. 


Annual Dinner of the Institution, Dorchester Hotel. 


The 1958 Sir Alfred Herbert Paper, to be presented 


at the Royal Institution, London. 


Speaker : 


Sir Cecil Weir, Past President of the 


Institution. 
Subject : “ The European Common Market — Its 


Origins and Implications ”. 
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Dixol is used on this 
intermediate machining 


. : see 
ee ser aa for as long as 91 years, and the soluble cutting oils they 
for a Crossley diesel. 


Crossley Brothers have been engineering specialists 


use to aid them manufacture their diesel engines are ‘‘ Dixol”’ 
grades, production oils of proven quality and performance— 


backed by 104 years of specialised experience in lubrication ! 


WAKEFIELD-DICK INDUSTRIAL OILS LTD. 


67 Grosvenor Street, London, W.| 
A MEMBER OF THE WORLD-WIDE WAKEFIELD CASTROL ORGANISATION 


RONG FANS AS 
CRE RE SS 














XLiv The Institution of Production Engineers Journal 


. The first 
Electronic Digital Computer 
Ht to be exported to Germany 
EH, from Great Britain 
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The Leica camera manufacturers — Ernst Leitz GmbH — have installed an Elliott 
402F in their Wetzlar works for use in the study of lens design. With built-in floating 
point facilities for ease of programming, the 402F is ideally suited for the investigation 
and solution of all types of research, development and design problems involving 
complex mathematical analysis. 
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SCIENTIFIC COMPUTING DIVISION, ELLIOTT BROTHERS (LONDON) LTD., ELSTREE WAY, BOREHAMWOOD, HERTS. TELEPHONE: ELSTREE 2040 
A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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This... 


NEW 

balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


...18 a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE Ww ane — 
STABILITY AT ALL TEMPERATURES ~~ 
FREEDOM FROM DEPOSITS w 
PROTECTION AGAINST RUST AND CORROSION W~ 


QUICK SEPARATION FROM WATER 


LESS WEAR \~ 


ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 

proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 


explain how, on balance—on the results of all the tests— 
new Mobil DTE Oils show a clear advantage that can mean lower 
costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON 6&.W.1 








HORIZONTAL SPINDLE 
SURFACE GRINDING MACHINE 


This machine is designed for work 
requiring extremely accurate and highly 
finished flat surfaces. Besides being 
ideal for tool room work and for die 
grinding, the Model ‘OSB’ can be used 


to advantage in the production line 


High rates of output are obtainable. 


Built in three sizes with work tables 


30” » 10”, 42” © 10” and 60” = 10” 





lelephone: Altrincham 3262. 
Export Sales Organisation : 


Home Selling Agents : 
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Easy and simple operation. 

Built-in motor drive to grinding wheel spindle. Motorised 
automatic pump lubricating system and simple bearing assembly 
give a high precision spindle capable of heavy grinding cuts. 
Variable hydraulic cross feed to wheel. Pre-set automatic 
cut-out and automatic reverse. 

Fine and coarse vertical feed. 

Massive cross slide underneath wheelhead coiumn gives large 
area of support and maximum stability. 

Hydraulic table traverse up to 90 feet per minute. Hand traverse 
interlocked with hydraulic control. 

Permanently protected precision ground table slideways. 
Table traverse ways, wheelhead cross slideways and cross feed 
gears and bearings automatically lubricated from oil supply 
independent of hydraulic system. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER 
Telegrams : Churchale. Manchester 


Associated British Machine Tool Makers Ltd.. London. 
Branches and Agents 


Charles Churchill & Co. Ltd.. Birmingham and Branches 


PRECISION plas PRODUCTION 
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model B sliding surfacing and 
screwcutting lathes. 16'to 24’ swing. 


24 forward and reverse spindle speeds. Preselection of cutting speeds, 
60 normal feeds plus 60 fine feeds. feeds and threads on direct 
Single lever operation. reading dials. 


i 


A model B lathe is the answer to greater production per man-hour 


JOHN LANG & SONS LTD. 


JOHNSTONE Se ee ke 


Telephone: Johnstone 400 Telegrams: ‘‘ Lang Johnstone ’’ 


ASSOC 
MEN@lalINI: 


7? GROSVEN 


L 220-E1 
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1jin Free Cutting Mild Steel, En.1. 
Tungsten CarbideandH.S, Steel Cutting Tools. 
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No. 3C CAPSTAN LATHE 


FITTED WITH I; IN. AIR AUTO. BAR 
CHUCK AND AIR BAR FEED 





| Tool Position , 


DESCRIPTION OF OPERATION | 
Hex. Turret | Cross-slide 


Spindle Surface Feed 


Speed Speed Cuts 
R.P.M. | Ft.perMin.| per inch 











. Feed to Stop and Close Chuck - 

. Multi Roller Turn 3” (Rough) and §” dias. 
. Multi Roller Turn 2”, =” dias. and End 

. Polygon Turn 14” A/Flats - - 

. Screw =” Whit. - - - 
. Support, Chamfer and Part Off- - - - 


QuhWN 
oi 
auhwn— 


Rear 











1650 540 143 
1650 540 143 
636 208 143 
636 52 |18T.P.I. 
954 312 Hand 
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The extremely versatile . . . 






A simple well-built 






machine for handling 
the everyday grinding 
problems found in the 


engineering shop 


Maximum between centres, 264” 
Maximum swing on centres, 14” dia. 
Universal cutter head swings 12” dia. 


and swivels 360° in both planes 


The Edgwick Tool and Cutter Grinder has a place in every machine shop where a high 
standard of tool re-grinding is essential to quality production. 

Two attachments can be provided to increase adaptability. One enables the workhead to be 
motorised for cylindrical grinding, the other provides increased spindle speed of 4,600 r.p.m. 


DELIVERY FROM STOCK Catalogue on request. 


ALFRED = AD.396 








LTD., COVENTRY - FACTORED DIVISION, RED LANE WORKS 
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0D1 Radial Drilling Machines 


The modern general purpose hole- 
maker of the Engineering Industry. It 
incorporates every feature calculated 
to facilitate operating and ensure 
accuracy. The ODI is made in a range 
of sizes with maximum radius from 
3 ft. 6in. up to 6 ft. and radius up to 
9 ft. is available on the OD2 machine 
which employs the same drilling head. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 


DRUM fe yr hy D-ASQUITH .. . the British Isles 


Sales & Service for... 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


Also at LONDON: Phone: Trafalgar 7224 (Slines) and GLASGOW: ‘Phone: Central 0922 


"Phone: Midland 3431 (7lines) "Grams: Maxishape, B’ham. 
A270 
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AUTOMATIC 
MULTI-CYCLING 
HYDRAULIC 
COPYING LATHE 


for fast, accurate 
high-output production 


All the components shown below can be automatically produced at fast rates and with 
high accuracy by copy turning on the Drummond Maxipilot Hydraulic Automatic 
Multi-cycling Copying Lathe. 

This rigid and powerful machine has been designed to exploit to the maximum the 
cutting possibilities of carbide tools on medium and large quantity production runs. 
Top speed is higher than usual for a machine of this size and special attention has been 
given to the elimination of all vibration. 

The Maxipilot is made with 20 in. or 32 in. between centres and maximum swing 16 in. 
over bed; 9 in. over the cross slide. Write today for full details. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 














Sales & Service for ... DR UT | fet ON D-ASOQU ITH .. - the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., Bl RMINGHAM 
"Phone : Midland 3431 (7 lines) ‘Grams: Maxishape, B'ham. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 0922 
D 262 
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Phillips Recess Heads 


ON WOOD SCREWS, METAL THREADS AND SELF-TAPPERS 


make scrawdriving 
simpler, safer, faster 








Phillips Recess Heads are available on many types of screws 





and are equally suitable for hand or power driving. 





WAU 





\ 
W\\ 








\NAY AA 





Z SIMPLER 
IMPORTANT FF, because the special Phillips driver mates perfectly with the head. 
Only Phillips Z -» The recess centres the bit automatically and holds it firmly. 
Screwdrivers fit 7 SAFER 
Phillips Recess << 


because the driver cannot slip to injure the operator, 
burr the screw or damage the surrounding surface. 


FASTER 
because overhead positions and awkward angles are easier to get 
at and because the screws go in straight every time. 


If it’s a matter of how to fasten one thing to another get in touch with... G K4 N 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED. Screw Division: Box 24, Heath Street, Birmingham 18 


s/p/aiia 


Screws perfectly. 
Every Phillips 
Driver bears the 
Patent No. 663163. 


YY 
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SG 


powerful, 
portable, 
economical 


Once introduced, welding operators 
regard this Extractor as a natural 
companion of Welding Equipment. 
It is often more portable than the 
Plant itself and can be applied to 
any welding job. In this way 
protection of operators is assured. 


othe FUME EXTRACTOR 


SPENCER & HALSTEAD LTD 


Ce ee OSSETT TORKSHIRE .- TEL OSSETT 824-4 GRAMS SPENSTEAD 
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You should have seen our Oldest Hand’s 
face as he watched the lads and lassies rocking 
and rolling at the works dance. 


x & & =» 


Finally he turned and walked to the bar. 


“Going to cut a rug with me, Gran’pa?” the 
Canteen Manageress smiled. 


“Well, if I'm going to cut anything, dear, 
I'll need a pint of Sternosol-Six* first!” 


* Sternosol-Six soluble oil and a full range of straight cutting oils are 
described in our booklet SS 638. 


Sterol cutting oils 


STERNOL LIMITED, ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON, E.C.2 Tel: MONarch 3871-5 
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Araldite 
tools 
shape the 
future 





Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite resin 
and accurate to within a few thousandths of an inch. 
Photo by courtesy of The de Havilland Aircraft Co. Ltd. 


The recommended techniques are simple and easily 
acquired. Full details and practical assistance are 
available upon request. May we send you a copy of 
our new publication on Araldite for tools, jigs and 
fixtures ? 
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Araldite (@ienavenayin 


Araldite is a registered trade name 


LV 






Tooling techniques with Araldite resins are being adopted more and more 
widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 
ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 
draw dies, can all be made by simple methods with virtually no machining 
and a minimum of skilled manual work. Araldite tooling resins are used 
as gravity cast mineral-filled mixtures or with glass fibre mat or woven 
reinforcement, the latter providing strong, dimensionally stable, but 
lightweight surfaces and structures. Advantages of Araldite in tool- 
making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction, dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage. 


Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 


* for casting high grade solid electrical 
insulation 


for impregnating, potting or sealing electrical 
windings and components 


* for producing glass fibre laminates 
for making patterns, models, jigs and tools 
as fillers for sheet metal work 


* as protective coatings for metal, wood and 
ceramic surfaces 






A... | me A CIBA COMPANY Duxford - Cambridge - Telephone: Sawston 2121 


AP327 























KS Gompton Parkinson 
«(STUD WELDING) LIMITED 


1—3 BRIXTON ROAD, LONDON, S.W.9. Telephone: Reliance 7676 


STUD WELDING STEPS 
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That’s the ticket 


Look closely at the railway coach you ride in and 
you will probably find that it features Crompton 
Parkinson stud welding. Examine the signal 
gantries it passes and you will certainly come 
across stud welding again. And, if you were to 
delve really deeply into the matter, it is more than 
likely that you would discover it once more on the 
pit-props in the mine that provided the coal 
required to provide the electricity which drives the 
train. 

What C.P. stud welding does for the railways it does 
for industry as a whole — reduces costs, simplifies 
designs and speeds production. It’s a sure way to 
greater productivity — and a permanent way at 
that! Do you know all about the advantages of stud 
welding? If not, we shall be glad to put you on the 


right lines. 


UP PRODUCTION —_|\ 
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are you informed about thy bite 


TITANIUM ALLOYS? 


2 ° P 
ral IS the name covering 


a range of Titanium alloys 
manufactured by Jessop, whose long 
research and experience have resulted 
in their producing the largest Titanium 
ingots in Europe. Hylite is available 
in seven qualities. 





#. v has a high strength- 


to-weight ratio and excellent 
corrosion resistance. Hylite alloys are 
reasonably free from embrittlement 
and may be forged, cold-worked, 
welded and machined. 





t Zsa, ; HYLITE 10 titanium ALLoy. Commercially pure 
< ; * titanium, supplied to D.T.D. specifications 5013 and 5033. 
Resistance to corrosion with maximum formability and 

weldability where strength is not critical. 





HYLITE 15 tritanrum AaLLoy. Commercially pure 
titanium, supplied to D.T.D. specifications 5003 and 5023. 





HYLITE 20 trrantum attoy. 5% aluminium, 24% tin 
alloy. An alpha alloy of moderate strength. Being readily 
weldable and easily formed is suitable for sheet metal work 
where higher strength than Hylite 10 is required. 





; ; ; HYLITE 30 trranium attoy. 2% manganese, 2% alumi- 
nium alloy. A relatively low alloy bridging the gap between 
commercially pure and the higher strength alloys. 


do you know cumel] 
the steels that are melted in 


vacuum by JESSOP p 


Properties of Jessop Hylite Titanium Alloys 


0.1% 

proof U.T.S. Elong- Hard- 
Composition stress tons ation ness 

tons/ y/ 


Commercially 
pure titanium 
(soft grade) 


Commercially 
pure titanium 
(hard grade) 








2% Mn., 2% Al. 





HYLITE 40 trrantum attoy. 4% manganese, 4% alumi- 
nium alloy. A higher strength alloy suitable for compressor 
discs and blades. 


% Mn., 4% Al. 





HYLITE 45 rrranium aAtioy. 6% aluminium, 4% vana- 
dium. A high strength alloy which responds to heat 
treatment. Available in sheet form as well as rolled bar and 
forgings. 


6% Al., 4% V. 





id PS : ‘ HYLITE 50 trrantum ALLoy. A complex aluminium alloy 
pave ‘ having greater strength combined with excellent creep 
resisting properties. 





Full particulars are 
available on request 


WILLIAM JESSOP & SONS LTD 
BRIGHTSIDE WORKS, SHEFFIELD 


A MEMBER OF THE B.S.A. GROUP 


Complex 
Al. alloy 
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M.P. is featuring during 1958 a monthly series of exclusive 
articles on inflation. These will discuss key actions taken 
in various plants to achieve higher production at lower 
cost. The subjects include :— 


Applicaticn of Research Plant and Equipment Policy 








Materials Handling Designing for Production 
Control of Quality Tooling and Measurement 
Production Techniques Manpower and Human Relations 


and Equipment New Aids to Management 


ing Production 


Published weekly, 50/- per annum or 120/- for three years, 
post free from McGraw-Hill Publishing Company Ltd., 
95 Farringdon Street, London, E.C.4. Tel. CEN 0911 
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MEMSER OF THE 
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LAP 0 NTE for better broaching 





Universal Broach Sharpeners. 
Capacity between centres 

60, 72, 80 inches, also 

Surface Broach Sharpener. 2.) 
Working table 36 inches. 

















( Horizontal Hydraulic ia | 
Broaching Machines. i 


Capacity: 23-50 tons. 
Stroke: 30-78 inches. 












































The Lapointe Machine Tool Co Ltd 





Otterspool Watford-by-Pass Watford Herts 
British Made 


Telephone Gadebrook 3711 (4 lines) Cables Lapointe Watford 
Also The Lapointe Machine Tool Company Hudson Mass. USA 
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SHEET METAL 
MACHINERY 


Yy 


The Butterley range of sheet 
metal machinery _ includes 
geared and ungeared power 
presses, press brakes and 
general machinery for the hot 
and cold working of metals. 





















6-26 High-speed 
Forging Press 
(120 tons) 


All castings are made by the 
Meehanite process in the 
Company’s own well-equipped 
foundry and behind the high 
quality of workmanship there, 
and in the machine, fitting 
and assembly shops lie many 
years of experience. 











THE BUTTERLEY COMPANY LIMITED 
RIPLEY - DERBY - ENGLAND Telephone: RIPLEY 41! (9 lines) 


London Office: 9 UPPER BELGRAVE ST., S.W.] 
Telephone ; SLOane 8172/3 






SM 12 
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Applying the right heat 
in the right place 





wih BTH *“PYROBAR* PROCESS HEATERS 


Electric heating generated and applied locally offers the advantages of simplicity, 
speed, efficiency and economy in hundreds of industrial processes, large and small. 
Five basic types of BTH ‘Pyrobar’ electric heater are available to deal with almost 


any application. Built to exacting standards, they are virtually indestructible in service. 
Standard shapes and sizes are delivered from stock, or special heaters can be 
formed during manufacture to almost any desired shape. Alternatively ‘Pyrobar’ 
heaters can be supplied in straight lengths, and bent cold on site to suit the application. 








{ FROM GLUE POT——TO EXTRUSION PRESS 


3 Study these features Types available ; 

* Specially designed for dependable service 
and long life in industrial processes 

5 * High application efficiency—virtually 100 
per cent. with immersion heaters 

* No trouble with burners or furnace linings Protective Spiral nickel-chromium 


‘ ‘ | sheath current-carrying wire 
* Accurate. Readily adapted to automatic asia Io 
temperature control, making skilled super- 
vision unnecessary 


* Low fire risk can cut insurance premiums 


GILLED * FINNED °* CAST-IN 
IMMERSION * RADIANT 





DS) LL 














* No smoke, fumes, dirt or grease ia aaa? | 
Write for further details. Leaflet G14031, and heat conductor screwed into heater spiral 
showing the wide range of heaters and 

their applications, will be sent on request. Section of ‘Pyrobar’ element 





BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED > RUGBY : ENGLAND 
on A.E.1. Company A5224 
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NEVEN CUP WHEELS 











NEVEN 920 BOND 
CUP WHEELS ARE 
UNEQUALLED FOR THE 
SERVICING OF 
TUNGSTEN 
CARBIDE TOOLS 


at 








IMPREGNATED DIAMOND PRODUCTS LTD OF GLOUCESTER 
TELEPHONE 21164 (3 LINES) * TELEGRAMS IMPREG GLOUCESTER 


SOLE AGENTS FOR NEVEN TOOLS FOR TUNGSTEN CARBIDE APPLICATIONS IN THE UNITED 
KINGDOM, MESSRS. WICKMAN LIMITED OF COVENTRY 





Neven Diamond Tools Cut, Drill and Grind the Hardest Materials 
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EXPERTS IN THE IMPOSSIBLE 


Many of the run-of-the-mill jobs that our investment casting foundry turns out by the 
hundred or thousand started by being labelled ‘impossible’: complex shapes, bristling 

with re-entrant angles, in difficult machining metals like stainless, heat resisting, 
high speed and cobalt alloy steels. 

Over the years we have developed our techniques and equipment to the point where we 
actually welcome the ‘impossible’. Our foundrymen are experts, like these men in the 

photograph. They are relying on the reflex judgment of years of experience to decide when 
the melt will be ready to pour from the arc furnace. 

In addition we can command the facilities of the Napier Metallurgical, Chemical and 
Mechanical Research Laboratories. This is how we are able to turn out many thousands of 

precision castings each week for all types of engineering projects, from aero and marine 
engines, aircraft, guided missiles, automatic machinery and farming machinery, 

right down to mechanical toys. 
Perhaps you have a job which is costly to machine and 

(in your opinion) ‘impossible’ to cast. If so, we’d 


like to hear about it. We may be able to help you. N A a | 3 R & A S$ T 


Our 24-page illustrated booklet ‘Napier Investment Castings’ can be 


obtained by writing to Napiercast Foundry, 211 The Vale, W.3 FOR THE FINEST INVESTMENT CASTINGS 


D. NAPIER & SON LIMITED - LONDON . W.3. 
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Terry's circlips 


cut production costs 


WO 
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Delivery from stock in sizes froms to g” 


Please may we send you samples ? 


TERRYS 


HERBERT TERRY & SONS LIMITED, REDDITCH, ENGLAND 





Famous for sprinas and presswork for over 100 years @as 
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Heres the way 
to grind hobs 


... FOR IMPROVED 
GEAR PRODUCTION 












Correct position of the grinding surfaces 














Correct position of the grinding surfaces 
attained by inclining spindle of grinding head 
at an angie of 15° so that the effective face 
of the grinding wheel is at right angles to the 
table. The dressing diamond is positioned so 
that perfectly vertical wheel face is presented 
over the centre line of the cutter 





Highly efficienc also 
for automatic grinding 
all types of Milling 
cutters. 


HYDRAULIC AUTOMATIC UNIVERSAL ULUSTRATION SHOWS MACHINE 
WITH COVERS FOR HEADSTOCK AND 


SINE BAR REMOVED 


i O O L G R j N D | & G Special sine bar control for precise helix grinding. 


Quick change indexing system requiring fewer 
dividing plates. Hydraulic table drive. Adjustable 
hydraulically operated tailstock. Dust extractor 


and wet grinding units built into rigid box type 
LET US DEMONSTRATE TO YOU 


bed. All controls conveniently placed. 





4 Queen Street, Curzon St., London, W.! 
Telephone: GROSVENOR 8362-5 


Midiand Office and Demonstration Room: 


ASSOCIATES LIMITED WILFORD CRESCENT, NOTTINGHAM. _Tel.: Nott. 88008 


NRP 


VAUGHAN 
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The leading manufacturers 


of spark machining equipment Mk II] Model 


now introduce their latest 65 kW 





Harvester Tine forging die machined 
from the solid by Spark Machining in 
the hardened state 


Jet Compressor Blade Forging Die 
reconditioned by Spark Machining 


Layshaft Forging Die, preformed and 
finished by Spark Machining 


A battery of four Sparcatron heads operated from one main control SPARCATRON 


unit in conjunction with three auxiliary control units. Manufactured by 


IMPREGNATED DIAMOND PRODUCTS 
LIMITED 
GLOUCESTER * ENGLAND 


Sole Agents for the United Kingdom - BURTON, GRIFFITHS & CO. LTD KITTS GREEN BIRMINGHAM 33 
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KEARNEY & TRECKER 
MILWAUKEE 





CVA K & T vertical 2-spindle 
rotary table milling machine. 


Special purpose machines designed for maxi- 
mum economical production covering widely 
differing applications, from single units to 
multi-station transfer lines. 

A team of qualified engineers is always ready 
to give prompt and careful consideration to 
your production problems. 

Send details of your particular problem 
including prints and related data to the 
address below, marked ‘Special Machinery 
Division’. 


eon, Benen, | BIRMINGHAM 


SPECIAL MACHINERY DIVISTOV 
HHI 





CVA K & T 20-station transfer type milling, drilling, reaming, 
boring and tapping machine, for automobile engine bearing caps. 


(MACHINE TOOLS) LIMITED 


GARANTOOLS + 20). e8e7-, 10m. 1er-ve) b VE SUSSEX 


GLASGOW MANCHESTER 
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WHAT A SAVING 
on Short and Medium Run 
Piercing Jobs! 


BRITISH 


WIEDEMANN Tooling 


Rounds, squares, ovals, clusters and shapes—you use the 
same tools for every piercing job with similar openings. 
Every tool is ready for instant use: 

no setting—always in accurate alignment. 

The Wiedemann method saves time and expense in other 
ways, too—reducing handling and eliminating 

marking out and hand finishing. So why delay longer? 
Find out more about this economical method today. 


There's a 

WIEDEMANN Turret Punch Press 
for every short and medium run 
piercing job. 


Hand or power —!5,000 to 160,000 Ib. 
punching pressure. 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone WESTERN 8077 (8 lines) Telegroms : ACCURATOOL HAMMER LONDON 








you must 
see this! 


A high’ precision machine simple to 
operate but embodying all features 
necessary in modern production boring 
technique, the Newall 2436 (MK.II) 

Jig Borer has a 24” x 36” work table, 


spindle speeds steplessly variable 





























from 40 to 2,500 r.p.m., and up and 











down feeds of 2, 4, 6, and 8 thou- 

sandths of an inch per spindle revolution. 
An outstanding example of British engin- 

eering skill, the characteristics of the machine 
for superlative accuracy and enhanced output 
potential are fully maintained after. installation 
by an unrivalled after-sales service and 


specialist advice on tooling for production jig boring. 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH ENGLAND 
Telephone: PETERBOROUGH 3227 Telegrams: ‘PRECISION’ PETERBOROUGH 
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BASIC 
CYLINDER 
UNIT 


3 BORE SIZES 
IN Il STROKES 


8 DIFFERENT 
MOUNTINGS 


SUPERIOR 
MATERIALS 


STREAMLINED 
DESIGN 


s. eee ' \ 
“<) 


: eo ae x 
“SLANG PNEUMATIC LTD 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221:2°3 
\ —— - 
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UP TO DATE — TWO SPINDLE 
PROFILING CHUCKING AUTOMATIC 





IDEAL FOR THE PRODUCTION OF SMALL 
PRECISION TURNED PARTS, AND FOR 
SECOND OPERATION WORK 


DOES THIS CONCERN YOU? Machining components for Sewing 
Machines — Accounting Machines — Typewriters — Electric Razor 
Heads — Internal-combustion Engines (Valve Seats and Heads) — 
Automobile Locks and Fittings — Motorcycles, Motor Scooters, 
Bicycles — Roller Bearings — Injection Pumps — Spark Plugs — 
Counter Arbors and Fly-wheels — Water Meters — Fractional- 
horsepower Motor Housings and Armatures — Time Fuses —- 
Business Machines — Camera Lens Holders — Scientific Instruments. 














POINTS TO NOTE!!! 
Very low tooling costs. 


POSITIVE CAM FEED. ADJUSTABLE STOPS. EASY SETTING AND 
EXTREMELY SHORT CHANGE-OVER PERIODS. ECONOMICAL FOR 
MACHINING SHORT RUNS. ROBUST AND RIGID CONSTRUCTION 
PERMITS THE CUTTING TOOLS TO OPERATE UNDER THE BEST 
POSSIBLE CONDITIONS. ALLOWS MACHINING OF CURVED PARTS 
AND SPECIAL FORMS WITHOUT THE AID OF INTRICATE FORM TOOLS. 
COPYING WORK. MINIMUM MACHINING TIME — OPTIMUM RESULT. 
»? % WRITE FOR FULL DETAILS TO DEPT. 1.P.E.2 PROVED FOR’ STAINLESS STEELS, BRASS, ALUMINIUM, ETC. 








DEVONSHIRE HOUSE, VICARAGE CRESCENT, 


GASTON E. MARBAIX LTD s2atensea, LONDON; S.w.tt 


PHONE. BATTERSEA 8888 








1492 
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RI G IVA MILLING 


MACHINES 




















The U.8. at work on a traverse shaft for Silent Machine and Engineering Co. 


OTHER MACHINES IN Excellent examples of 
THE RIGIVA RANGE first class modern 
of universal millers workmanship giving 


also vertical and cam millers 

; accuracy and operational 
are detailed in the y a 
Rigiva Catalogue. efficiency with low 


Please write for a copy. maintenance costs. 


Sole selling agents for United Kingdom 


THOS. W. WARD LTD 


ALBION WORKS -: SHEFFIELD 
PHONE: 26311 (22 LINES) GRAMS: FORWARD SHEFFIELD 
LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 


MACHINERY SHOWROOMS ALSO AT — SILVERTOWN + GLASGOW < BRITON FERRY 
G55 
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short-handed ? 





Only one pair of hands is required to operate the Azoflex model 42/63 to produce prints in large 
quantity—dried, flat and ready for immediate trimming and collating. No darkroom, no 
elaborate ventilating system and ducting are necessary as there are no unpleasant fumes, and | 
therefore AZOFLEX machines are completely mobile to facilitate reorganisation or expansion. 
Exposing, developing and print delivery are all synchronised for an even flow of finished work, 
and output in excess of 100 20” 30" prints per hour can easily be achieved. AZOFLEX is the only 

Pomerat. i, 9 9 daylight reflex copying process and it is the only 
é — photoprinting process to apply a measured dose 

of developer, thus ensuring optimum quality. 


ee 


ee The majority of AZOFLEX photoprinting 
' ae machines can, subject to certain conditions, be 


- ' < hired as an alternative to outright purchase, 
os where this is preferred. 


AZOFLEX MODEL 42/63. Combined synchronised printer 
and developer. Capacity: cut sheets and rolls up to 42 in. 
wide. Printing speed: from 6 in. to 15} ft. per minute. 
Dimensions: Height 52 in. Width 67} in. Depth 52 in. with 
delivery tray extended. Weight: approximately 850 lbs. 


ILFORD 


MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 








Enquiries to: ford Limited, 
Industrial Saies Dept AZ14AA, 
Ilford, Essex 

Telephone : Ilford 3000 
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THE NEW 


TE Se 





aes wR ES 


* PRECISION SET-UP ADJUSTMENTS 

* WET OR DRY GRINDING 

* ACCURATE INDEXING 

* PRECISION BUILT-IN WHEEL DRESSER 


* ADJUSTABLE HYDRAULIC TABLE SPEED 
AND STROKE 


* AUTOMATIC FEED AND INDEX COUNTING 
* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing, rake angle, lead of gash, and surface finish of the 
cutting tool to a degree which has never before been reached 
Illustrated 


by any commercial sharpening equipment. 
literature available on request. 






BARBER & COLMAN LIMITED 
BROOKLANDS SALE CHESHIRE 


ry 












The Institution of Production Engineers Journal 


QU ALITWZ 
CONTROL 


of pressure 
Gqaie castinss 








Maintaining the correct chemical analysis 
of die casting alloys, particularly with 
regard to impurity limits, is of paramount 
importance in the production of high 
quality die castings. Our Laboratory is 
equipped with one of the few direct reading 
spectrographs in use in this country. As a 
result the requirements of the B.S.I. 
Certification Scheme for zinc alloy die 
castings are far exceeded. Every melt is 
analysed and the holding furnace of every 
machine is checked for impurities at least 
once per shift, enabling any variance from 
specification to be quickly identified. With 
the utmost confidence, we can therefore 
BS 1004 claim to supply castings only of the highest 
quality. 

Quotations, without obligation, from draw- 
ings, specifications or samples. 


(NSIS) NS 


B 


PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


DIE CASTING DIVISION 
Tottenham, London, N.1I7 
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Rolls-Royce Limited 


AGENTS - IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT | GLOUCESTER 












Photograph 
by courtesy of 


| 
a C. IB insert | 


is more wear resisting than Tungsten Carbide 


Glostics Ltd 
























Whichever way you 
Look ab Ut Look at it this way—Edibrac 
nN read backwards spells carbide 


CiA\R/ Bi T/DIE| ° —and Edibrac carbide tips 
“ spell longer life! 
































3 Write for further information about 
g CENTURION TOOLS TIPPED WITH EDIBRAC 
HIGH GRADE CEMENTED TUNGSTEN CARBIDE 


“ee. 


oo 





Made Entirely by EDIBRAC LIMITED CENTURION WORKS, BROADHEATH, ALTRINCHAM, NR. MANCHESTER 


Think hard-think EOIBRAC/ 


dm EC.30. 














The life and efficiency of a machine tool 


q for 


= depends upon the correct application of the 
ZN right lubricant in the proper place. The design 
of machine tools is complex and many factors 


have to be considered in selecting the most suitable © 
lubricant—working conditions, operating temperatures, 

speed of rotation. bore of feed pipes. In the compact ©: 
range of ALMARINE greases one can find lubricants to ~~ 
satisfy all these basic requirements economically and 
- efficiently. Ask for Publication SP178. 

LUBRICATION AT YOUR FINGERTIPS 

Machine shop maintenance is always complicated but the task can be 
simplified by a PLETCHER MILLER Lubrication Survey — your 


maintenance requirements are expertly analysed and grouped with all data 
clearly set out in a permanent record. May we help you in this way? 


_ RSA MKesta EIR R Ae = Lachine Tool Lubricants 


v 















st, 





a ALMARINE or su cncase roms WETIA ror wrotauuic svstens cenerauy GENA we wacrne r00. wworicant 
FLETCHER MILLER LTD , ALMA MILLS ’ HYDE ; CHESHIRE 
Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 
Also at LONDON ~~ ~~ WEST BROMWICH . NEWCASTLE-ON-TYNE ‘ CARDIFF : GLASGOW : BELFAST 
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ZBROJOVKA 


Plano Miller F P16 











ER ’ 








LLL LALA 
delivery 











TABLE 50 in. x 140 in. 











@ Wide range of Spindle Speeds enabling use @ Independent drive to individual headstocks, 
of high-speed steel and cemented carbide individual drive to table and headstock feeds. 
eee ees. @ Automatic clamping of cross rail to guide- 


@ Table speeds infinitely variable. ways. 


> RIGHT OPPOSITE NORTH ACTON STN. tee 
MACHINE TOOL COMPANY LIMITED 








172-178 VICTORIA ROAD - ACTON - LONDON W3 - Telephone ACORN 5555 
Midlands Showroom: 1075 Kingsbury Road, Birmingham 24. 


2 
r 





NRP 2082 
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= 
GROUND 
THREAD 
TAPS 








GROUND FROM THE SOLID AFTER HARDENING “Galtona” Ground Thread Taps are supplied in all thread forms and in a wide variety of types 
RENOWNED FOR ACCURACY AND LONG LIFE to suit all requirements. 
Only the finest modern heat treatment, manufacturing and inspection equipment is used in the 
POPULAR SIZES EX. STOCK production of these Taps ensuring long life, and a close degree of accuracy. 
SPECIALS TO ORDER IN ANY QUANTITY Large stocks are maintained of popular sizes ; we welcome enquiries for special and combination 
taps. 


NORTHERN AREA OFFICE: 


Leeds. Phone: Leeds 21212 
LONDON AREA OFFICE: 
A. J. Percy, 240 Romford Road, Forest Gate, 
London, E.7._ Phone: Maryland 2564 





Richa rd L Td Limited 


GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 
Telephone: Ashfield 1801, Telegrams “Cogs, Birmingham” 
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A. V. Green, Britannia House, Wellington Street, 








WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 





Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
































The Institution of Production Engineers Journal 





After a survey of your plant, we produce a 
tailor-made plan. This and the estimate are free. 








Whether simply transferring raw materials from unloading bays to 
stores, or routeing components at a pre-controlled rate along an 
involved production line, the MonoRail system allows unrestricted 
movement. It saves valuable floor space and permits transit over 
otherwise-congested areas. Each installation, from the smallest gravity 
drive to the most complex automated system, is individually tailored 
to your requirements. 


Advantages worth noting 0 Uses ‘free space’ for conveyance and 
storage O Switches, interlocks and lifts permit movement in three 
dimensions 0 Choice of individually powered, fully automated or gravity 
drives O Can accommodate any number of items per transit O Transit 
rates from 2-150 ft./min. O Negligible operational and maintenance costs 
O Underslung system permits unobstructed transfer between parallel 
tracks oO System can be extended as required O Any size of installation 
O Excellent after-sales service 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 
WAKEFIELD ROAD - BRIGHOUSE - YORKS - TELEPHONE: BRIGHOUSE 1798/9 


TGA BMI 














P. B. COW & COMPANY LTD 


INDUSTRIAL DIVISION 


470 HIGH ROAD STREATHAM COMMON 5S.W.16 
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NO. 4 UNIVERSAL 
MILLING MACHINE 















giving specifications and 
full technical information of 


RICHMOND 
MILLING & DRILLING 
MACHINES 


MIDGLEY & SUTCLIFFE LTD., 


Hillidge Works, Leeds 10. Tel.: Leeds 76032/3 \J 
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The photograph shows a 
Richmond No. 4 Universal 
Milling Machine fitted with 
Universal Milling Head in 
use at the Halifax Tool Co 
Ltd. This machine is ll- 
geared for high-speed work 
to critical limits. 











RADIAL 
DRILLING 
MACHINE 
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“We're getting that new grinder you wanted... 
complete with a Philips Universal Clarifier’ 








- or ee: ee 


Operators and employers both appreciate the advantages 
of a Philips Universal Clarifier. It means a cleaner coolant, 
reduced maintenance time, and a better surface finish for 
the product. For higher efficiency all round and a marked 
saving in costs, specify a Philips Universal Clarifier every 
time you buy a grinder. Philips technical staff are available 
throughout the country to give advice and assistance. 
Please write or ’phone for further information. 


When you buy a grinder specify a 


> PHILIPS 
. ne y 


Most well-known manufacturers will supply their 
machines to you complete with a Philips Universal 
Clarifier, if specified. They include: B.S.A., 
Browne & Sharpe, Churchill, Cincinatti, Craven, 
Hartex, Fones & Shipman, Keighley, Lindképing, 
Lumsden, Naxos, Newall, Orcutt, ‘Precimax’, 
Scrivener, Snow, U.V.A. 


Penn. 


~ 





Ql 
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PHILIPS Oy THE DEPENDABLE FILTERS 








INDUSTRIAL PRODUCTS DIVISION, Century House, Shaftesbury Avenue, London, W.C.2. Tel: GERrard 7777 
(P10245 





FILTRATION DEPARTMENT, PHILIPS ELECTRICAL LTD., 
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One of many different types of machines 
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MACHINE TOOL 
REBUILDING SERVICE 


sssogusnazassaassantnnnanszssssssssnntuitinssssesttnannnmmssemseseetnattessssestttcisesszszsx Why not consult us about that one-time useful machine tool 





i =: which is now standing idle? We have a comprehensive machine tool 
: (B ROCKHOUS E ) | rebuilding service available for LATHES, AUTOMATICS, 

i = MILLERS, SHAPERS, PRESSES and DIE CASTING MACHINES. 
Machines are completely stripped, parts replaced and when 





J. BROCKHOUSE & CO. LTD. 
Machine Tool Division 
ELMS WORKS : WOLVERHAMPTON 


rebuilt carry our six months’ guarantee. 
SEND FOR DESCRIPTIVE LEAFLET. 




















ACCESSORIES — LIMITED 


LEICESTER PLACE, LEEDS a. 


Tel: 20981/9 Grams: “BRAYACS LEEDS 2” 


MASS 
PRODUCTION 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES 

1) FINE 
TOLERANCES 
BY 
NON-SELECTIVE 
METHODS 
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tungsten carbide, have now been given a tonic ‘lift’ by the 
special processing now carried out in an Edgar Allen factory 


newly erected for this purpose. 


By the inclusion in their composition of suitable carbides of 
various refractory metals, difficult to produce except under 
the closest technical and chemical control, the NEW 
‘Allenite’ range of Carbide Tools and Tips offer the 
advantages listed at the right. 


The outstandingly successful performance of ‘Plowrake’ 


‘Allenite’. 


be 





EXTRA ‘Go’: (Caet> ' 
FROM NEW 


CARBIDE 
TOOL TONICS 


Carbide tools, while consisting basically of sintered 





Tools in the planing of interrupted surfaces of steel castings is a 


in no small measure due to the properties of NEW 


*< 


a ae 





oo 





Edgar Allen « Co. Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 







‘CARBIDES 


r this Booklet post the coupon to-day 
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IMPROVED PERFORMANCE 
GREATER ABRASION RESISTANCE 


GREATER HARDNESS WITHOUT 
LOSS OF DUCTILITY 


LESS LIABILITY TO CRATERING 


STAG ALLENITE carsive roots 


For further details of this considerable advance 
in machining technique, write to:- 


— ea eae ee 


To EDGAR ALLEN & CO. LTD. ST38/IPE 1 
SHEFFIELD 9 ! 

Please post data on the new Stag Allenite tools to: | 

I 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 








made by the usual method. 
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* QUICK 
ACTION 

* HIGH 
GRIPPING 
POWER 

* LOW 
CLEARANCE 


* HAND OR 
FOOT 
OPERATED 








ASSOCIATED STEELS & TOOLS CO. 


QUICK ACTION Pneumatic VISE 


6’ to 8’ Models:- 2: Ton Grip 


MACHINE VISES 
for speedy milling, 
drilling assembly 
of repetition com- 
ponents or fix- 
tures. 


UNIQUE SAFETY 
FACTOR... 


ASTCO VISE 
Mechanisms ensure 
Safety as the 
GRIP HOLDS at 
Full Power, should 
Air Line pressure 
Drop or com- 
pletely fail. 


Patented, available in 

standard sizes or to 

customers’ specific 
requirements. 


SEDGLEY STREET WORKS, WOLVERHAMPTON 
Telephone : Wolverhampton 23818/9 








AS USED FOR THE 
MACHINING OF 
COMPONENTS 

by manufacturers of all 
types of Locks, Office 
Equipment, Pliers and 
Hand Tools, Radio and 
Telephone Components 
Conduit and Tube Mani- 
pulations, Cycle Com- 
ponents, Refrigerators, 
etc. 





X 
HG OR FIXTURE FOR 
REPETITION a TO LIMITS 







aad HEAVY 


PILLING 
OPERATIONS 


LTD. “4 





HYDRAULICS « 
PNEUMATICS L™ 


toudly prtetoe — 


HYDRAULIC « PNEUMATIC 


e CYLINDERS ¢ SELECTOR VALVES 
¢ COMPLETE CIRCUITS 

* HYDRAULIC ROTARY PUMPS 

e HYDRAULIC HAND PUMPS 

¢ AIR COMPRESSORS, ETC. 


Write for full particulars 


HYDRAULICS « PNEUMATICS LTD 


A MEMBER OF THE TURNER MANUFACTURING CO. LTO. GROUP OF COMPANIES 


WULFRUNA WORKS - VILLIERS ST * WOLVERHAMPTON 
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PRH | HEADSTOCK 


Machine shown 
fitted with . . . Model 
P.R.H. Headstock, 
C.T.P. Lever-operated 
compound slide and 
T.T.C. Tailstock. A 
wide range of acces- 
sories is available. 
Send for illustrated 


data from. stockists. 


| 5 





EARLY DELIVERIES} si 


Telephone:WELBECK 7941 (PBX) 


CSP COMPOUND SLIDE RST TURRET SLIDE 























DISTRIBUTORS 


Buck & Hickman Ltd. 
Otterspool Way,Watford fy-Fass 
Watford, Herts 


e 
Burton, Griffiths & Co. Ltd. 
Mackadown ane ©r.arston Green, 
Birmingham 


e 
Modern Machine Tools Ltd. 
Gosford Street, 
Coventry 


e 
E. H. Jones (Machine Tools) Ltd. 
Garantools House, Hove, 
Sussex 


e 
C. H. Joyce Ltd. 
40 Monkton Street, 
Kennington, London, S.E.II 


2 
Rockwell Machine Tool Co. Ltd. 
Welsh Harp, Edgware Road, 
London, N.W.2 


_ 
Stedall Machine Tool Co. 
145/157 St. John Street, 
Clerkenwell, London, E.C.! 








SMART « BROWN 


Many spindle speeds and com- 


S ' L binations available with stand - 
eries P¥gemr tae: Caaleal ala) 







SMART:zBROWN ("sci") LTD. 
25, MANCHESTER SQUARE, LONDON, W.I. 


Cables: SMARTOOL,WESDO, LONDON 
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Change to 


ROCKWELL 
HELICAL 
CLAMPS 


BRITISH PATENT 


Why waste time building up 
rickety, makeshift clamps 
with anything that’s handy? 
Get on the phone today and 
ask for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple 
quick and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 
with no parts to lose. 


ALL SIZES 
DELIVERED 
EX-STOCK 


pFLet GIVING PR; 

<o® VEnYCAL DETAILS 

nt <<" 

no % 

@ write OR PP ey -~ 
sizes AN 


WELSH HARP, EDGWARE ROAD, 
LONDON, N.W.2. GLAdstone 0033 


Also at 
Birmingham— Springfield 1134/5. Stockport—Stockport 5241. Glasgow— Merrylee 2822 


CEs 


AY / 
ROCKWELL 
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FAST AND 
ACCURATE 
MACHINING @ 


AJAX 
AjsP 


MILLING 
MACHINE 


TOOL ROOM ACCURACY WITH 
LARGE SCALE OUTPUT 


PEDESTAL OR BENCH MODELS 
AVAILABLE 





















Gives accurate work from unskilled labour. Rack and 
pinion or screw-feed and micrometer dial for transverse 
speed. Feed lengths 8” longitudinal, 3}” transverse, 6}” 
vertical. Table surface 16”x 4}”. Max. spindle centre 
totable 6}”. Arbordia.1”. Fourspeeds. Push button 
control of } h.p. motor. 





AJAX MACHINE 


(AJAX TOOL CO. LTD. 


WEST MOUNT WORKS HALIFAX 
PROP: ADA (HALIFAX) LTD. 





YORKS 












Sintox Technical Advisory Service 


This service is freely available without obligation to 
those requiring technical advice on the application of 
Sintox Industrial Ceramics. Please write for booklet or 
any information required enclosing blue print if available 


SINTOX industrial ceramic has a remarkable resistance to 
abrasion, making it particularly valuable for use at points whe e 
rapid wear presents a problem. Second only to diamond in 
hardness, its other main features are its smoothness, electrical 
insulating properties and excellent thermal conductivity. 
SINTOX can be used with complete success where many other 
materials would break, corrode o wear. Applications include 
cutting tools, thread guides, fairleads and bushes in cable and 
wire-rope machinery, arc-welding shields, etc. 


THE HARD CERAMIC 






“ 


i 
© Sc¢ 
SINTOX_IS MANUFACTURED BY 

LODGE PLUGS LTD., RUGBY. @ 
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PRODUCTION GEAR SHAVING MACHINES 


For gear capacities of 7 and 12 inches, these automatic high- 
speed machines are designed for the rapid shaving of spur | 
and helical gears by the radial loading method, employing 
the rotary crossed-axis principle. 


nh 


— 











—— 


They are unique in their versatility, since three different shaving 
techniques can be used. 


AXIAL TRAVERSE where the cutter traverse is parallel to the | 
work axis, for the wide face gear. 


OBLIQUE TRAVERSE where the direction of cutter traverse is 
inclined at an angle to the work axis, for the medium face gear. 


TANGENTIAL TRAVERSE where the cutter is traversed at 90 
degrees to the work axis, particularly suitable for the 
shoulder gear. 


a 





THE 


DAVID BROWN 


ween 


Full details are given in Publication M103-9 CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 
BRITANNIA WORKS SHERBORNE STREET 


MANCHESTER 3 
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The most practical plant 
for Cleaning METAL PARTS 


PRIOR TO ASSEMBLY, and BEFORE and AFTER REPAIRS 


; 












A *JSumor’ type machine supplied to a Midlands 
Motor Car Works. 


Dawson 


AND CLEANING 
MACHINES 


A Rotary Drum machine for removing swarf and 
grease from small components. 








Supplied for the washing and drying of Tractor A model ‘A’ machine washing parts of motor 

parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 
Dawson Metal Parts cleaning machines are supplied for all branches of the engineering 
industry. Their chief characteristics are robustness of design, small number of working 
parts and simplicity of operation. Space only permits the illustration of four of the 
many types of machines built for quick economical washing and drying of Metal Parts. 

Sole Distributors 
DRUMMOND-ASQUITH (Sales) LTD., King Edward House, New Street, Birmingham. 
Telephone—Midland 343! 


Manufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Wood- 
Tel.—Cleckheaton 1080 (5 lines) ford Green, Essex. Tel.— Wanstead 7777 (4 lines) 


























XK Capacity for case-hardening is now 


WE INVITE YOUR available in the most modern heat-treat- 
L E T ENQUIRIES FOR: ment plant in London 
Capstan, turret and centre re 
US eho work: 00lleg—all Gas or pack carburising with full metal 
types—internal, surface lurgical control over all operations 
BR E and universal grinding. 
GSIP jig-boring, drilling, Gl . ; c 
eason qu 
shaping, honing, etc. also : q seh pi eer “i 
Yo U ae Ra pieces up to 36° dia. plus wide experience 
complete machine shop to in the control of distortion 
we A Cc ot é Re a meet your every need. 
P H ° TT eee x Flame-hardening of gears up to 10 ft. 
P Approved. dia. with latest electronically controlled 
equipment 


MARSDEN & SHIERS LTD. 


DAVIS ROAD - CHESSINGTON - SURREY 
Phone ELMBRIDGE 5333-4 


E.N.V. ENGINEERING COMPANY LIMITED 
HYTHE ROAD * WILLESDEN - N.W.10 
Tel: LADbroke 3622-3-4-5-6 
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Fit 

Wild - Barfield 
furnaces 
into your 
production 
line 


ands 


Rotary Drum Furnace 





A Wild-Barfield furnace will bring immediate advantages. It 
speeds up production and helps to cut costs by eliminating 
delays and wasteful handling. Built to the highest standards 
of workmanship, these furnaces offer consistent results and 


minimum maintenance. The Wild-Barfield Research 





; Department is available at all times to advise you on your ae _— 










J heat-treatment problems. 


Continuous and batch type furnaces for : 


NORMALISING 
HARDENING 
TEMPERING 
GAS CARBURISING 
“ CARBONITRIDING 
BRIGHT ANNEALING 
etc. 









ee et 8 ke fe et tt mm el 
ELECTRIC 


uid) FOR ALL HEAT-TREATMENT PURPOSES 


FURNACES 





WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 
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Now in its 66th year of publication 


THE PRACTICAL 
ENGINEER 
POCKET BOOK 


Edited by N. P. W. Moore, B.Sc., A.C.G.1., D.L.C., 
A.M. Inst.F. Here is the sixty-sixth edition of this ever- 
popular pocket book. With over 700 pages, it contains 
























THE FIRM WITH 
HALF-A-DOZEN 
JIG BORERS for 


PRESS TOOLS 


etc. 


a mass of technical data, up-to-date articles on practical 
















aspects of engineering, mathematical tables and 
formulae. Fully illustrated, it is an essential book for 
the engineer and contains a wealth of ready and useful 
information which can be obtained almost at a glance. 
With Technical Dictionaries in German, French and 






Spanish. From booksellers, 12/6 net. 



























HIGH SPEED SERVICE TOOL CO. LTD. 
Maple Road, Surbiton, Surrey. Elmbridge 1135-7 


STUDER PROFILE GRINDING A SPECIALITY 


PITMAN Parker St., Kingsway, London, WC2 














WINING TIME 
MACY oT BY NEARLY “3 





















PREVIOUS METHOD 13 

Face milling on vertical miller pieces per hour 
PRESENT METHOD 32°4* 
Face milling on Wadkin Router pieces per hour 





* When the operator becomes fully proficient in the operation of the Wadkin 
Router, the rate of production is expected to reach 37 pieces per hour. 






The Wadkin High Speed Router does the face-milling operation 
on this light alloy magneto cover with a saving of more than 
60% of former machining time. This is not an unusual result — 
it’s typical of the Wadkin Router’s performance on Non-ferrous 
Metals. Unlike conventional machines the Wadkin L.S.M., shown 
on left, has cutting speeds up to 24,000 r.p.m. This guarantees | 
a perfectly machined face requiring no further finishing 
operation, and only light clamping of the component is necessary. 












Tel: MAYfair 7048 
London Office: 62 Brook Street, W.! 


Tel: Leicester 67114 
Wadkin Ltd., Green Lane Works, Leicester. 
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CAPSTAN & AUTO COLLETS 
GUARANTEED TO :00I’AT I” FROM FACE 








THE ACCURACY OF YOUR WORK DEPENDS 
UPON THE TRUTH OF THE COLLET 





HEAD OFFICE: TOWER HILL WORKS, WITNEY OXON Tel. No. WITNEY 334 
Mo} lele), m-y ele) dias | MIDLAND STOCKISTS 


ACBARS LTD. 16-18 Macleod Street, Walworth Road, RETSELP ENGINEERING LTD. Vulcan Road Industrial Site, 
London, S.E.17. RODney 7191-2-35 | Lode Lane, Solihull, Birmingham. SOLihul/ 2239 


Agents for{Scotland—R. McSKIMMING & CO., 65 WEST REGENT STREET, GLASGOW, C.2. Tel.: DOUgias 7391 /2 
[V7 a Peace] eed eed 7 ola = Be A ‘ ve ‘ ' A elelite wy ‘ ve ‘ A 


ANNOUNCING 


A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 


Bearings are now available 
which operate 


sk Completely dry or in most 


liquids 


sk Under heavy toads and high 


speeds 


sk At temperatures from —200 C. 


to 


sk In the presence of dust or 


+ 260°C. 


abrasive particles. 


Nearly 1,000,000 of these bearings are already 


running in a wide range of mechanisms from 


gas turbines to textile machinery. 


DU 


Information sheets giving guidance on use, maximum loads, speeds etc., are available free on request. 


THE GLACIER METAL COMPANY LIMITED 


DU is a new development based on our original DP material 
which it now supersedes, and provides three times the load/speed 


DU 


D0 
DM 


Three materials with different functions have been 
developed to assist those who wish to design machinery 
that avoids the use of lubricants. 


Thin steel strip with a porous bronze coating impreg- 
nated with a mixture of a fluoro-carbon (P.T.F.E.) and 
lead. Supplied in flat lengths or as finished bushes and 
thrust washers in a range of sizes. Available at low 
cost from stock. 


A fluoro-carbon (P.T.F.E.) strengthened with special 
fillers and supplied in bars and tubes. A range of 
diameters is available from stock. Non-standard or 
irregularly shaped dry bearings can be simply machined 
from this material. 


A process of applying an adherent layer about .002” 
thick utilising the bearing properties of a combination 
of fluoro-carbon and molybdenum disulphide to the 
bearing surface of any ferrous part. Such parts must 
be sent to us for process. 


The basic material we use in all these bearings is the “‘Fluon” brand 


of Polytetrafluoroethylene supplied to us by I.C.I. Ltd. 


carrying capacity of its predecessor. 


GLAGIER 


TEL: PERIVALE 6611. 


ALPERTON WEMBLEY 
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TELEX: GLAMET, WEMBLEY. 


MIDDLESEX 














Time Saving 


The Loader permits 
continuous feeding 
with the minimum of 
Operator move- 
ment. The two units 
together on a Press 
running at 15 s.p.m 
will give a produc- 
tion rate of 800 per 
hour with one Op- 
erator. With manual 
loading, two Op- 
erators would do 
well to reach 360 
per hour. 


Versatility 


Easy changeover 
from one job to 
another. Mounted 
on castor wheels 
with built-in height 
adjustment, the 
Units can be rolled 
clear for toolsetting 
or moved to another 
machine and reset 
within minutes. 


Economical Cost 


Relative to the sa- 
vings in production 
costs from the use of 
these Units, their 
prices including 
installation, are 
attractive 





UDAL Press Uniecader and 
Loader give four-fold saving 


Labour Saving 


The Unloader either 
replacesan Operator 
at back of Press 
or enables the front 
Operator to con- 
centrate solely on 
feeding. 


J. P. UDAL LTD., 


Interlock Works, 


Court Road, 


Birmingham 1!2 
Tel:. Calthorpe 3114 





RAPID THREAD REPAIR 


— CUTE SORAP COSTES sine. 





1 INSERT |. 








TAP IL. 











must in every machine shop. 


ORDER YOUR 


ee 


HELI-COIL 


SCREW THREAD INSERTS 


Provide a stronger than original thread 
which will not strip, is rust and cor- 
rosion proof and unaffected by vibra- 
tion. Available in single size and range 
kits, Heli-Coil rapid thread repair is a 


KIT NOW! 
FROM YOUR TOOL DEALER 








IN CASE OF DIFFICULTY DETAILS FROM... 








ARMSTRONG PATENTS CO. 


SEvVEneeY ~ YORKSHIRE - BEVERLET ~ 


LTD. 


82212 
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PRECIMAX MPH 


ANGULAR HEAD MACHINE 
GRINDING CAMSHAFTS AT THE ROVER CO. LTD. 


For form grinding shoulders and flanges on these camshafts, the Rover 
Company use the PRECIMAX angular system, which is unsurpassed in 
its combination of accuracy and speed of production. The machine shown 
is the PRECIMAX MPH.10/24/45/90 Cylindrical Grinding Machine, one of 
a complete series of angular head machines which embody such valuable 
features as the combined hydraulic tailstock and wheel truing device. 
Models are available with alternative wheelhead angles of 30 deg. and 
45 deg., and with direct or oblique wheelhead approach. Full details of 
the entire range are available on request. 


fF” her [une 


CROSS HILLS -KEIGHLEY - YORKS 
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Keep up-to-date with this new range of 
Teddington pneumatic gauging equipment 


Backed by the considerable experience of two world 

famous organisations—Teddington in automatic controls and 
Moore Products of Philadelphia in pneumatic 

gauges—this highly advanced range of pnenmatic gauging 
equipment covers all manual and automatic 

gauging requirements including automatic machine control. 
Accuracy, speed, simple operation and robust reliability 

are typical of the outstanding advantages of this equipment. 








Manual Single and multiple gauging of diameters, taper, 
thickness, straightness and other dimensions The principles of operation, comprehensive details of 
Teddington equipment, and information about 
manual and automatic systems is contained in the 
new Teddington Air Gauging Manual, No. PGS 


Write now for your copy. 


automatic segregation of work and feed-back signals for 


Automatic High speed multi-dimensional gauging with | 
machine control. | 


Machine Control ‘‘In process”’ or ‘‘ post process’’ gauging 
with 5 stage feed-back signalling. Ls = sacs para mew ii asa a ma SS a Wis eel Saas bea sgt ise SO 


Teddinglon Pneumatic Gauging 


TEDDINGTON INDUSTRIAL EQUIPMENT LTD., SUNBURY-ON-THAMES, MIDDLESEX 
Telephone: Sunbury-on-Thames 600 (9 lines) 














4 MANUAL OF Ratcliffe 


TIME AND MOTION STUDY SPRINGS 


By John W. Hendry. New and revised 5th Edition. 





A valuable contribution to the problem of how to raise 
the standard of efficiency in industry in 

two directions: first, by giving an incentive to 

workers to do their best; and second, by avoidance of all 
preventable waste. 21/- net. 

“*. .. His chapters dealing with the human side 

of the problem of time and motion are excellent, aS: es 

and should be widely read... e Kaleliffe 
The book should find a place on the shelves of all Os es “renaaee) 
industrial managers . . . ”—Extract from the Foreword’ CRAWFORD SPRING vl 
by B. Seebohm Rowntree. RKs 


PITMAN Parker St., Kingsway, London, WC2 
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The 


latest 







in 





A Multi Station Transfer Machine producing 
Rear Axle Castings for the Massey-Ferguson 
35 Tractor at a production time of one pair 
(R.H. & L.H.) Casings per 100 seconds, in the 
Banner Lane Factory of The Standard Motor Co. 

Ltd. 





automation 





... demand 

the latest techniques 
in steel making 

for machine and 


tool alike 


FTE 
SLEUOUYIN 


ALLOY STEELMAKERS * FORGEMASTERS * STEEL FOUNDERS + HEAVY ENGINEERS 
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You’re “‘in the clear”? with 
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